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Introduction

Ecology and Environment, Inc. (E & E), was tasked by the United States Envi-
ronmental Protection Agency (EPA) to provide technical support for completion
of a Site Inspection (SI) at the South Tacoma Channel Seep (Tacoma Seep) site in
Tacoma, Washington (Figure 1-1). The SI was planned to be conducted in two
phases, with the results of Phase I determining whether a Phase II would be nec-
essary. E & E completed SI activities under Technical Direction Document
Number 10-05-0004, issued under EPA, Region 10, Superfund Technical As-
sessment and Response Team (START)-3 Contract No. EP-S7-06-02.

The specific goals for the Phase I South Tacoma SI identified by the EPA are:
e Determine the potential threat to public health or the environment posed
by the site;
e Determine the potential for a release of hazardous constituents into the
environment; and
e Determine the potential for placement of the site on the National Priorities
List.

The specific goals for the Phase II South Tacoma SI, if determined to be
necessary, are similar to the goals of the Phase I SI listed above. However, the
Phase II SI was intended to build on the Phase I SI fieldwork by:
e Conducting source sampling near potential contaminant sources within the
Target Distance Limit (TDL); and
e Determine if potential contaminant sources within the TDL may be
contributing to ground water contamination near the site.

Completion of the SI included reviewing existing site information, determining
regional characteristics, collecting receptor information within the range of site
influence, executing a sampling plan, and producing this report. The report is or-
ganized as follows:
e Section 1, Introduction — Authority for performance of this work, goals for
the project, and summary of the report contents;
e Section 2, Background — site description, site operations and waste
characteristics, and a summary of investigation locations;
e Section 3, Field Activities and Analytical Protocol — Summary of the field
effort;
e Section 4, Quality Assurance (QA)/Quality Control (QC) — Summary of
the laboratory data;
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Section 5, Analytical Results Reporting and Background Samples -
Discussion of results reporting criteria and background sample locations
and analytical results;

Section 6, Potential Sources — Discussion of site sources, sample
locations, and analytical results;

Section 7, Migration/Exposure Pathways and Targets — Discussion of the
migration/exposure pathways, sample locations, and analytical results;
Section 8, Summary and Conclusions — Summary of the investigation and
recommendation for the site based on the information gathered during the
investigation; and

Section 9, References — Alphabetical listing of the references cited
throughout the text.

1-2



Site Background

This section describes the background of the site, including location, description,
ownership history, operations and source characteristics, previous investigations,
and a summary of the site investigation locations.

2.1 Site Location

Site Name: South Tacoma Channel Seep
CERCLIS ID Number: | WAN001002824
Site Address: Near 800 block of South Tacoma Way
Latitude: 47.23195 North
Longitude: -122.44711 West
Legal Description: Range 3 East, Township 20 North, Section 8
County: Pierce
Congressional District: | 9
Site Owner(s): Central Puget Sound Regional Transit
Authority
401 South Jackson Street
Seattle, Washington 98104

2.2 Site Description

The Tacoma Seep is a naturally occurring ground water seep located in the 800
block of South Tacoma Way in Tacoma, Washington (Figure 2-1). The seep is
located approximately 1 mile southwest of the Thea Foss Waterway and north of
Interstate 5, which is north of a residential area. Further, the seep is located south
of a commercial area, approximately 0.18 miles east of South M Street and north
of South Tacoma Way.

The seep is reported to be used as a drinking water source by indigent people
(Perkins 2009). The seep was identified during sampling conducted in 2005 by
the Washington State Department of Ecology (Ecology), who sampled the Ta-
coma seep as part of continuing ground water monitoring for the Commencement
Bay—South Tacoma Channel Superfund Sites. During this sampling project, vola-
tile organic compound (VOC) contamination was detected in the seep. The
Commencement Bay—South Tacoma Channel Superfund Sites, the Thea Foss Wa-
terway, and their relationship to the South Tacoma Channel Seep are discussed in
further detail below in Section 2.4.2.
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2.3 Site Ownership History

The seep is located on property currently owned by the Central Puget Sound
Regional Transit Authority (TA). The property was purchased from the
Burlington Northern Santa Fe Railway Corporation (BNSF) on September 28,
2004, as part of the Tacoma to Lakewood Commuter Rail Project. Information
regarding ownership history prior to this transfer could not be located; however,
based on a license agreement between Central Puget Sound Regional Transit
Authority and the City of Tacoma, it appears that BNSF owned the property from
at least 1961 (the year that a permit was issued to BNSF by the City of Tacoma)
to 2004, when the TA acquired the property (City of Tacoma 2007; Pierce County
2010).

2.4 Site Operations and Source Characteristics

The seep emerges from a pipe located on the south side of a former rail line (Fig-
ure 2-1). The seep was discovered by Ecology in 2005. During that sampling
event, water was collected from the seep and analyzed for VOCs by EPA Method
8260 at the EPA Manchester Environmental Laboratory in Manchester, Washing-
ton. The initial sample results indicated the presence of VOCs, including tri-
chloroethylene (TCE) at a concentration that exceeded the EPA Safe Drinking
Water Act maximum contaminant level (MCL) of 5 micrograms per liter (ug/L).
The seep was sampled a second time in June 2008, though it is unclear who per-
formed this sampling. These sample results also indicated the presence of TCE at
a concentration that exceeded the MCL (Colman (2011). Water from the seep has
been analyzed only for VOCs and not for other analytical suites.

A records search revealed a known VOC ground water plume located in the area
of the site. It is possible that this plume is related to contamination at the Tacoma
Seep site. This plume has been investigated as a part of the Commencement Bay—
South Tacoma Channel Superfund Sites. The plume may also have some connec-
tion with the Commencement Bay—Nearshore/Tideflats Site, which is located near
the Tacoma Seep site. Although the nearest source areas related to this site are
associated with metals, semivolatile organic compounds (SVOCs), and poly-
chlorinated biphenyls (PCBs); rather than VOCs, these sources may be related to
any such contaminants discovered at the seep during this SI.

2.4.1 Commencement Bay — South Tacoma Channel Superfund Sites
The Commencement Bay — South Tacoma Channel Superfund Sites encompass a
2.5-square-mile area in Tacoma, Washington (Figure 2-2). These sites have been
subdivided into three distinct project areas to facilitate management. The three
project areas, also referred to as Operable Units (OUs), are the Tacoma Landfill,
the South Tacoma Field, and Well 12A. The sites were proposed for listing on
the National Priorities List (NPL) in December 1982 and finalized for listing in
September 1983. The project area that is nearest to the Tacoma Seep site is Well
12A, which is approximately 1.3 miles south-southwest of the seep. The other
two OUs are sufficiently distant from the site that they are not expected to be
affecting, or be affected by, the Tacoma Seep site. For this reason, these two OUs
are not further discussed (EPA 2010).
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The Well 12A OU includes the contaminated well and the source of
contamination to the well, the former Time Oil Company (Figure 2-3). Well 12A
is located on Pine Street between 38™ Avenue and South Tacoma Way. Current
land use around well 12A is commercial and industrial (EPA 2008a).

Ground water in the area is used as a drinking water source for the City of
Tacoma. Well 12A is one of 13 wells operated by the City of Tacoma in a well
field that provides approximately 40% of the summer drinking water supply to the
city. The dominant ground water flow direction is to the southwest when
drinking water wells are producing and to the northeast when they are not
producing. Well 12A is located within the South Tacoma Ground Water
Protection District, which is a special zoning overlay district managed by the
Tacoma Pierce County Health Department (TPCHD) (EPA 2008a).

Site Discovery:

On four different occasions between July and September 1981, chlorinated
organic solvents were detected in Well 12A in parts per billion (ppb)
concentrations that were above drinking water criteria. As a result, the City of
Tacoma Water Department removed Well 12A from production in September
1981 (EPA 2008a).

Phase I Remedial Investigation:
A Remedial Investigation (RI) was conducted in April 1982 to determine the
source, type, and extent of contamination at Well 12A. Eleven ground water
monitoring wells were installed, and the results of subsequent ground water
sampling and analysis revealed the following contaminants of concern:

e 1,1,2,2-tetrachloroethane (1,1,2,2-PCA) — ranging from 17 to 300 ppb;

e Trans-1,2-dichloroethene (DCE) — ranging from 30 to 100 ppb;

e TCE —ranging from 54 to 130 ppb; and

e Tetrachloroethene (PCE) — ranging from 1.6 to 5.4 ppb.

The results of the RI also determined that the major source of contamination in
the well was located generally northeast of Well 12A. The RI concluded that
continued pumping of Well 12A could capture the contaminant plume even if
other production wells were pumping. This meant that Well 12A could provide a
hydraulic barrier to the spread of contamination and protect the rest of the well
field. If Well 12A was not pumped to provide a hydraulic barrier, it was
hypothesized that other operating wells could be impacted by the contaminant
plume, rendering them unsuitable for drinking water use (EPA 2008a).
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Focused Feasibility Study:

In January 1983, the EPA conducted a Focused Feasibility Study (FFS) to
determine the most cost-effective treatment for Well 12A that would protect the
drinking water supply for the City of Tacoma. The study included an
Endangerment Assessment that evaluated the risks to the general population if no
action was taken. The FFS recommended that a pump-and-treat system with air
stripping be implemented on an interim basis. Carbon adsorption was also

considered but was more expensive and so was eliminated from further evaluation
(EPA 2008a).

Record of Decision:

On March 18, 1983, the EPA signed a Record of Decision (ROD) for an Initial
Remedial Measure. The ROD called for the design and construction of five air
stripping towers at Well 12A operating in parallel to treat up to 3,500 gallons per
minute (gpm) of contaminated ground water. The ROD required treatment to be
sufficiently protective of consumption of aquatic life if groundwater from this
area was discharged either to Commencement Bay or to the city’s sanitary sewer
system. Construction of the treatment system was authorized in March 1983, and
the system began operating in July 1983. The system was operated by the City of
Tacoma until early November, when production from the well field for peak
demand was no longer needed. Since this time, operation of the treatment system
has continued on a seasonal basis (during peak demand) to reduce impacts on the
remaining well field and is planned to continue operation until remediation is
complete (EPA 2008a).

Phase II Remedial Investigation/Feasibility Study:

Because the Phase I RI identified only a general source location, the EPA
authorized a study of historical solvent use and disposal practices in the suspect
area in December 1982. This work included a document review and interviews
with owners of businesses in the vicinity of Well 12A. The interviews focused on
businesses that might have used PCA. PCA was targeted because few businesses
near the well used PCA, thus reducing the number of potential sources of
contamination. In May 1983, the EPA authorized a supplement RI/Feasibility
Study (FS) to further define the extent of ground water contamination and to
attempt to locate the source. One of the properties identified during this work
was the Time Oil Company. This company’s property had been used in the past
for various industries, including oil recycling and paint and lacquer
manufacturing. Oil recycling and solvent processing began in the early 1920s and
continued until 1991, with occasional interruptions due to changes in ownership
and a large fire in 1976. Four monitoring wells were installed on the Time Oil
Company property and sampled. Ground water located near the Time Oil
Company property was found to contain concentrations of TCE, PCA, and DCE
in the low parts per million (ppm) range, which was substantially higher than the
detections in other wells and orders of magnitude higher than concentrations in
Well 12A. It was determined that these monitoring wells were at or near the
source of contamination. Subsequently, the EPA collected air and surface soil
samples north of the Time Oil Property on a BNSF rail spur. The air sampling
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results indicated low levels of contaminants; however, the soil samples contained
“significant” concentrations of TCE and PCA, which confirmed that the property
was the source of contamination (EPA 2008a).

Time Oil ceased operations at the facility in 1991. Currently, the facility is used
to store heating, ventilation, and air conditioning equipment (EPA 2008a).

2.4.2 Commencement Bay — Nearshore/Tideflats
The Commencement Bay Nearshore/Tideflats site covers 12 square miles and
includes more than 300 active businesses and approximately 500 identified point
and non-point sources of contamination. This site is also divided into the
following project areas for management:

e Asarco Tacoma Smelter,

¢ Ruston/North Tacoma Study Area,
Tacoma Tar Pits, and
Tideflats areas.

Of these project areas, the tideflats areas are further divided into the following
sub-areas:

e St. Paul Waterway,

e Sitcum Waterway,

e Hylebos Waterway,

e Middle Waterway,

e Olympic View Resource Area,

e Thea Foss and Wheeler-Osgood Waterways,

e Puyallup Land Settlement, and

e Source Control.

Of these waterways, the Thea Foss Waterway is nearest to the Tacoma Seep site.
The Thea Foss waterway is directly connected to the Tacoma Seep site, as the
water from the seep is directed the City of Tacoma’s storm water system which
discharges via outfalls located in the waterway. There are eleven primary outfalls
which discharge into the Thea Foss Waterway (Tacoma 2010). Water emanating
from the seep pipe enters an older portion the City of Tacoma’s storm water
drainage system, which discharges into the head of the Thea Foss Waterway via
outfall number 237B (Figure 1-1; Oberlander 2011). The Thea Foss Waterway is
is discussed here because of its proximity and connection to the Tacoma Seep site
and because of the nature of the cleanup.

The Thea Foss Waterway is the westernmost waterway in Commencement Bay
and is oriented north-south. The land adjacent to the waterway was primarily
industrial from the 1890s to the 1980s. Contaminants associated with the
waterway include metals, SVOCs, and PCBs. Cleanup activities associated with
the waterway have included source-control actions and dredging sediments in the
waterway (EPA 2004a).
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2.5 Previous Investigations

As previously stated, the seep was discovered and sampled by Ecology in 2005.
A number of ground water seeps are present in the Tacoma area. Previous sam-
pling of these seeps by Ecology indicated the presence of ground water contami-
nation. Ecology sampled the South Tacoma Way seep in 2005 to determine if the
ground water quality was similar to other seeps in the area. During that sampling
event, water was collected from the seep and analyzed for VOCs. The initial
sample results indicated the presence of VOCs, including TCE at a concentration
that exceeded the MCL. The seep was sampled a second time by in June 2008,
though it is unclear who preformed this sampling. These sample results also indi-
cated the presence of TCE at a concentration that exceeded the MCL (Colman
2011).

2.5.1 Preliminary Assessment

In April 2010, E & E completed a Preliminary Assessment (PA) of the Tacoma
Seep site for the EPA, which focused on identifying businesses upslope of the
seep that may use VOCs in daily operations. The intent of the PA was to
determine potential sources of contamination to the Tacoma Seep site (E & E
2010b). This PA was a desktop review of existing site-related information; it did
not include a site visit.

2.6 Summary of Sl Investigation Locations

Sampling under the SI was conducted at the Tacoma Seep site, a seep that is
known to contain Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA)-regulated substances. The features identified for in-
spection under the South Tacoma SI were determined based on a review of back-
ground information. These features are discussed in the following sections

2.6.1 Potential Sources

Prior to the field sampling event, it was thought that potential sources of contami-
nation to the seep were upslope to the north of the seep. Based on the location of
the seep pipe, discovered during the field event, it seems unlikely that they can
still be considered sources. For this reason, the source of contamination to the
Tacoma Seep site is unknown. Based on the eastwardly direction of ground water
flow (EPA 2009), an alternate source maybe the source of contamination to the
Well 12A OU.

2.6.2 Targets

This SI was designed to assist in determining whether, and to what degree, con-
taminants are impacting the ground water seeps along and near South Tacoma
Way. The potential primary contaminants of concerns in this case are VOCs.
However, this SI also included analysis for SVOC:s, pesticides/PCBs, Total Petro-
leum Hydrocarbons as gasoline (TPH-g) and diesel (TPH-d), and Target Analyte
List (TAL) metals to determine whether additional contaminants are present in
the ground water seep.
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Field Activities and
Analytical Protocol

A sampling and quality assurance plan (SQAP) for the South Tacoma SI was
developed by the START prior to field sampling (E & E 2010c¢). This SQAP
describes the sampling strategy, sampling methodology, and analytical program
used to investigate the Tacoma Seep site. With few exceptions, the SI field
activities were conducted in accordance with the approved SQAP. Deviations
from the SQAP are described, when applicable, in this section and in the sampling
location discussions in Section 6 (source areas) and Section 7 (target areas). All
deviations to this SQAP were pre-approved by the EPA Task Monitor (TM)
during the field sampling event and are documented in sampling plan alteration
forms (SPAFs) located in Appendix A.

The SI field sampling event was conducted on September 1, 2010. The EPA TM
and START project manager (PM) met with the City of Tacoma’s Storm Water
Source Control Supervisor, whom they followed to the seep site. Three water
samples and one QA (trip blank) sample were collected as part of the SI. Sample
types and methods of collection are described below. A list of all samples
collected for laboratory analysis under this SI is presented in Table 3-1.
Photographic documentation of SI field activities is included as Appendix B.

Alphanumeric identification numbers applied by the START to each sample
location (e.g., SPO1) are used in the report as the sample location identifiers.
Sample locations are provided in Figure 3-1.

This section describes the sampling methodology, analytical protocol, global
positioning system, and investigation-derived waste that were used in the field
sampling event.

3.1 Sampling Methodology

Following collection, samples were stored on ice in coolers continuously main-
tained under the custody of START personnel. Chain-of-custody forms are pro-
vided in Appendix C. .

3.1.1 Seep Water Sampling
Three seep water samples were collected from continuously flowing ground water
seeps. Samples were collected directly into pre-labeled and, as required, pre-

preserved sample containers. All samples were analyzed for pesticides/PCBs,
SVOCs, TAL metals, TPH-D, TPH-G, and VOCs.
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Prior to field sampling, it was believed that more than one ground water seep was
located on the north side of the former rail line directly down slope of the follow-
ing addresses: 1002, 1016, and 1022 South 30 Street (Figure 3-1). When EPA
and START personnel arrived at the seep, they discovered that only one seep was
present and it emerged from a pipe located on the south side of the former rail
line. After discussion with the EPA TM, it was decided that the START would
collect a sample from this seep pipe. This change to the sampling plan is outlined
in the SPAF presented in Appendix A.

Further, during a conversation with the City of Tacoma’s Public Works Storm
Water Source Control Supervisor, it was learned that other ground water seeps
were located near the Tacoma Seep site, in Gallagher’s Gulch and at the location of
an opening to a former rail tunnel at one of the City of Tacoma’s road
maintenance yards at 25" and Hood Street (Figure 3-1). These other seeps are
located approximately 0.25 and 0.65 miles downgradient (northeast) of the site,
respectively. After discussion with the EPA TM, it was decided that START
would collect samples from each of these seeps. This change to the original sam-
pling plan is outlined in SPAF presented in Appendix A.

3.2 Analytical Protocol
The following samples were submitted to the Manchester Environmental Labora-
tory (MEL) and Contract Laboratory Program (CLP) laboratories for analysis:
e Pesticides/PCBs: [EPA CLP Statement of Work (SOW) SOMO01.2] three
samples were submitted to A4 Scientific of The Woodlands, Texas;
e SVOCs: (EPA CLP SOW SOMO1.2) three samples were submitted to A4
Scientific of The Woodlands, Texas;
e TAL-Metals: (ICP-MS and CVAA) three samples were submitted to A4
Scientific of The Woodlands, Texas;
e TPH-D: (NWTPH-Dx) three samples were submitted to MEL of
Manchester, Washington;
e TPH-G: (NWTPH-Gx) four samples, including QA/QC samples, were
submitted to MEL of Manchester, Washington; and
e VOCs: (EPA Method 8260) four samples, including QA/QC samples,
were submitted to A4 Scientific of The Woodlands, Texas.

3.3 Global Positioning System

A Trimble Pathfinder Processional Global Positioning System (GPS) survey unit
was used by the START to approximate the sample location coordinates of the SI
samples. Recorded GPS coordinates by sample point are listed in Appendix D.

3.4 Investigation-Derived Waste

Investigation-derived waste (IDW) generated during the South Tacoma SI sam-
pling effort included disposable personal protective equipment and dedicated
sampling equipment. All disposable personal protective equipment and dedicated
sampling equipment generated during field activities was rendered unusable by
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3. Field Activities and Analytical Protocol
tearing (as appropriate), bagged in plastic garbage bags, and disposed of at the

local municipal landfill at the end of the sampling event. No IDW remains at the
site.
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Quality Assurance/
Quality Control

QA/QC data are necessary to determine precision and accuracy and to
demonstrate the absence of interferences and/or contamination of sampling
equipment, glassware, and reagents. Specific QC requirements for laboratory
analyses are incorporated in the Contract Laboratory Program Statement of Work
for Organic Analyses (EPA 2007a) and Contract Laboratory Program Statement
of Work for Inorganic Analyses (EPA 2007b). These QC requirements or
equivalent requirements found in the analytical methods were followed for
analytical work on the project. This section describes the QA/QC measures taken
for the project and evaluates the usability of data presented in this report.

Data qualifiers were applied as necessary according to the following guidance:
e EPA (2004b) Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review; and
e EPA (2008b) USEPA Contract Laboratory Program National Functional
Guidelines for Superfund Organic Methods Data Review.

In the absence of other QC guidance, method- and/or SOP-specific QC limits
were also utilized to apply qualifiers to the data.

4.1 Satisfaction of Data Quality Objectives
The following EPA (EPA 2000) guidance document was used to establish data
quality objectives (DQOs) for this project:
o Guidance for the Data Quality Objectives Process (EPA QA/G-4),
EPA/600/R-96/055.

The EPA TM determined that definitive data without error and bias determination
would be used for the sampling and analyses conducted during the field activities.
The data quality achieved during the field work produced sufficient data that met
the DQOs stated in the SQAP (E & E 2010a). A detailed discussion of
accomplished project objectives is presented in the following sections.

4.2 QA/QC Samples

Rinsate blank QA samples were not collected. Rinsate blank samples were not
required because all samples were collected using dedicated sampling equipment.
One trip blank sample was collected per sample cooler of VOC samples (i.e.,
VOCs and TPH-G analysis). QC samples included matrix spike/matrix spike
duplicate (MS/MSD) and/or blank spike (BS) samples for organic analyses at a
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rate of one MS/MSD and/or BS per 20 samples per matrix and MS/MSD samples
for inorganic analyses at a rate of one MS/Duplicate per 20 samples per matrix.

4.3 Project-Specific Data Quality Objectives

The laboratory data were reviewed to ensure that DQOs for the project were met.
The following sections describe the laboratories’ abilities to meet project DQOs
for precision, accuracy, and completeness and the field team's ability to meet
project DQOs for representativeness and comparability. The laboratories and the
field team were able to meet DQOs for the project.

4.3.1 Precision

Precision measures the reproducibility of the sampling and analytical
methodology. Laboratory and field precision is defined as the relative percent
difference (RPD) between duplicate sample analyses. The laboratory duplicate
samples or MS/MSD samples measure the precision of the analytical method.
The RPD values were reviewed for all commercial laboratory samples. All
duplicate results were within QC limits.

4.3.2 Accuracy

Accuracy indicates the conformity of the measurements to fact. Laboratory
accuracy is defined as the surrogate spike percent recovery (%R) or the
MS/MSD/BS %R values for all laboratory analyses. The surrogate %R values
were reviewed for all appropriate sample analyses. All surrogate results were
within QC limits.

The spike %R values were reviewed for all MS/MSD/BS analyses. A total of
four sample results (approximately 0.7% of the data) were qualified as estimated
quantities (J or UJ) based on spike QC outliers.

4.3.3 Completeness

Data completeness is defined as the percentage of usable data (usable data divided
by the total possible data). All laboratory data were reviewed for data validation
and usability. A total of four sample results (approximately 0.7% of the data)
were rejected; therefore, the project DQO for completeness of 90% was met.

4.3.4 Representativeness

Data representativeness expresses the degree to which sample data accurately and
precisely represent a characteristic of a population, parameter variations at a
sampling point or environmental condition. The number and selection of samples
were determined in the field to account accurately for site variations and sample
matrices. The DQO for representativeness was met.

4.3.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which
one data set can be compared to another. Data produced for this site followed
applicable field sampling techniques and specific analytical methodology. The
DQO for comparability was met.
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4.4 Laboratory QA/QC Parameters

Holding times, temperatures, sample containers condition, laboratory blank
samples, trip blank samples, serial dilution analyses, and interference check
sample analyses were reviewed. These QA/QC parameters are summarized
below. In general, the laboratory and field QA/QC parameters were considered
acceptable.

4.4.1 Holding Times/Temperatures/Sample Containers
All holding times, sample temperatures, and containers were acceptable.

4.4.2 Laboratory Blanks
All laboratory blanks met the frequency criteria. The following potential
contaminants of concern were detected in the laboratory blanks:

e TAL metals: iron and mercury

e VOCs: methylene chloride

See the data validation memoranda for results qualified based on blank
contamination.

4.4.3 Trip Blank
The trip blank met the frequency criteria. The following potential contaminant of
concern was detected in the trip blank:

e VOCs: acetone

All acetone sample results were less than five times the acetone trip blank
concentration and were qualified as not detected (U).

4.4.4 Serial Dilution

Serial dilution analyses were performed at a frequency of one per 20 samples per
matrix, meeting QC frequency criteria. All serial dilution results were within QC
limits.

4.4.5 Interference Check Samples

Interference check sample analyses were performed at a frequency of one per 20
samples per matrix, meeting QC frequency criteria. All interference check sam-
ple results were within QC limits.
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Analytical Results Reporting and
Background Samples

This section describes the reporting and methods applied to the analytical results
presented in this report. Table 3-1 lists all samples collected for laboratory analy-
sis. No suitable background seep location could be found near the site; therefore,
no background sample was collected.

5.1 Analytical Results Evaluation Criteria

Analytical results presented in the summary tables located in Section 7 show all
analytes detected above laboratory detection limits in bold type. Analytical re-
sults indicating elevated concentrations of contaminants in target samples (Sec-
tion 7) are shown underlined and in bold type. For the purposes of this investiga-
tion, elevated concentrations are those that are:

e Equal to or greater than the sample’s Contract Required Quantitation
Limit (CRQL), or the Sample Quantitation Limit when a non-CLP
laboratory was used; and

e [Equal to or greater than the instrument detection limit for organic
analyses.

Because metals are naturally occurring and a background seep sample was not
collected, these analytes were not evaluated as part of this investigation.

The analytical summary tables present all detected compounds, but only detected
analytes that met the elevated concentration criteria are discussed in the text of
this report.
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Potential Sources

As noted in previous sections, the source of contamination to the seep at the Ta-
coma Seep site is unknown. One potential source is the former Time Oil Com-
pany, which is the source of contamination to the Well 12A OU (as discussed
above in Section 2.4.1). The Time Oil Company was located approximately 1
mile west (up gradient) of the seep pipe location along South Tacoma Way (Fig-
ure 2-3).

The supplement RI/FS conducted in May 1983 further defined the extent of this
ground water contamination. The Time Oil Company was determined to be the
source of contamination (EPA 2008a). Four monitoring wells installed on the
Time Oil Company property indicated that concentrations of TCE, PCA, and
DCE were present in the low ppm range, which was substantially higher than the
detections in other wells and orders of magnitude higher than concentrations in
Well 12A. Subsequently, the EPA collected air and surface soil samples north of
the Time Oil Property on a BNSF rail spur. The air sampling results indicated
low levels of contaminant; however, the soil samples contained “significant”
concentrations of TCE and PCA.
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Migration/Exposure
Pathways and Targets

The following subsections describe migration pathways and potential targets
within the site’s range of influence (Figure 7-1). This section discusses only the
ground water migration pathway and associated targets. It does not address the
surface water migration pathway, soil exposure pathway, or air migration
pathway because the only contamination associated with this site occurs in
ground water.

7.1 Ground Water Migration Pathway
The TDL for the ground water migration pathway is a 4-mile radius that extends
from the sources at the site. Figure 7-1 depicts the ground water 4-TDL.

7.1.1 Geologic Setting

Consolidated and unconsolidated rock characterizes the geology in the general
area of the site, with several types of formations that have very different
characteristics and origins. The consolidated rocks are, for the most part, the
oldest in the area (ranging from Eocene to Miocene in age) and constitute the
bedrock upon which the younger, unconsolidated rocks were deposited (Walters
and Kimmel 1968).

One formation that likely underlies the site is the Salmon Springs drift. This is a
third glaciation that has been discovered in the area. The drift consists primarily
of stratified sand and gravel containing thin, discontinuous beds of silt and clay.
Lenses of till are present, but no extensive single till sheet has been found. The
unit is derived principally from the central Cascades, but sediments of northern
derivation are common, and sediments of Mount Rainier provenance are abundant
locally in some horizons. The unit is commonly oxidized to a yellowish- or
reddish-brown in the zone of aerations. Where oxidized in the zone of saturation,
the unit is compact, and springs occur as a result of the low permeability of the
compacted materials (Walters and Kimmel 1968).

Another formation that is likely to underlie the site is the Kitsap Formation, which
is composed of beds of fluvial and marsh deposits derived principally from older
Pleistocene age deposits and from Mount Rainier sources. In most of the area, the
formation consists of three parts: unoxidized sand and gravel at the base, fine-
grained material in the middle, and oxidized sand and gravel at the top. The
formation unconformably overlies drifts of probable Salmon Spring age. The
basal gravel is brownish-black and of unknown thickness. Overlying this deposit
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are beds of clay, silt, and fine sand that contain discontinuous peat layers near the
top. The color of most of the clay and silt deposits is yellowish-brown or
yellowish-orange; some silty, sandy clay is a grayish-blue-green. The Kitsap
Formation was deposited in a non-glacial climate during an interval between
glaciations. Evidence of both alluvial and lacustrine environments is present in
most exposures of the formation. The presence of sediments derived from Mount
Rainier indicates that the Puget Sound Lowland was free of ice, thus permitting
northward drainage toward the Strait of Juan de Fuca during accumulation of the
materials that compose the formation. The following is a typical horizon of this
formation with thickness in feet (Walters and Kimmel 1968).

Thickness
Material feet

Gravel - cobble, yellowish-brown, compact; Mount Rainer central 7
Cascade and northern Cascade provenance

Clay - silty yellowish-brown, with thin, fine, sand beds 1.5
Peat 0.2
Clay - organic-rich and black at top, grades downward into dark 1.5
yellowish-orange

Sand - pale yellowish-brown; mainly of Mount Rainier 1.2
provenance

Gravel and sand - dark yellowish-orange, compact; contains rocks 24

of Mount Rainier, central Cascades, and northern Cascades
provenance. Sand mainly of Mount Rainier provenance

Covered 6
Probable Erosional Unconformity
Clay - dark yellowish-orange, contains thin sand beds 2
Sand - pale yellowish-brown and moderate yellowish-brown 4.5
Clay - pale yellowish-brown to grayish-orange 1.0
Sand - fine, pale yellowish-brown 0.8
Clay - dark yellowish-orange, massive 2.4
Gravel - pebble to cobble, containing sand lenses near the top, 20+

generally unoxidized and brownish-gray, Mount Rainier, central
Cascades, and northern Cascades provenance, many reworked
stained pebbles

Exposed thickness of Kitsap Formation 74 +

7.1.2 Aquifer System

The Central Pierce County aquifer system consists primarily of unconsolidated
sediment deposited by glaciers and associated meltwater during the Quaternary
Period. The ground water moves regionally toward Puget Sound and the river
valleys that constitute the aquifer system boundaries. Locally, the direction and
gradient of ground water movement can vary dramatically from the overall
regional trend (EPA 1998).
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Depth to ground water varies from zero to hundreds of feet. Deep wells drilled
within the area penetrate multiple productive aquifers of permeable glacial
outwash separated by relatively impermeable aquitards of glacial till or non-
glacial sediments. The degree of hydrologic connection between individual
aquifer units can vary greatly (EPA 1998).

The Tacoma Seep site is located in the northeastern portion of the Tacoma
Upland. Ground water in this area is recharged by precipitation. Ground water
flow is controlled by the geology and topography in the area and generally flows
eastward through the South Tacoma Channel, an area composed of recessional
outwash deposits (EPA 2009). The unconsolidated glacial drift and alluvium that
underlie the area contain aquifers of high porosity and permeability and yield
large amounts of water (Griffin and Sceva et al.1962).

The sand and gravel aquifers are discontinuous and occur as lenses; therefore, the
amount of water available differs from place to place. The outwash sands and
gravels of the Vashon glaciation comprise the best aquifers in the area. In
general, these deposits do not extend more than 200 to 300 feet below the surface
(Griffin and Sceva et al. 1962).

In the Tacoma Upland, outwash sands and gravel deposits and the underlying pre-
Vashon (Kitsap Formation) unconsolidated deposits include the most productive
aquifers. Glacial till and the older semi-consolidated sediments generally yield
only small amounts of water (Griffin and Sceva et al. 1962).

Part of the Tacoma Upland is mantled by till from the Vashon glaciation in an
unsorted mixture of clay, silt, sand, gravel, and boulders, which was deposited
during the last glacier advance into the Tacoma area. The till is generally light
gray, almost having the appearance of concrete, and does not form a productive
aquifer. However, in areas where till is sufficiently thick (20 to 30 feet) it can
yield a small amount of water in large-diameter wells (Griffin and Sceva et al.
1962).

The outwash deposits, consisting mostly of coarse sands and gravels, form the
most productive aquifers in the Tacoma Upland. These sediments were deposited
by meltwater streams during both the advance and recession of glaciers. The
recessional outwash material in this area is mostly coarse gravel and ranges from
a few feet to more than 200 feet thick. The advance outwash materials, which are
as much as 100 feet thick, generally contain a larger proportion of sand than the
recessional outwash (Griffin and Sceva et al. 1962).

For the Tacoma area as a whole, the contact between the Vashon-age deposits and
the pre-Vashon unconsolidated deposits is unconformable. This contact ranges
from 700 feet above sea level to as much as 300 feet below sea level (Griffin and
Sceva et al. 1962).
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7.1.3 Drinking Water Targets

Approximately 164,040 people use ground water for drinking water purposes
within the 4-mile TDL. A combination of Group A and Group B community
water systems and domestic wells are present. The Washington Administrative
Code (WAC) defines the group designation for community water systems. Water
system group definitions as provided by the Washington State Department of
Health (DOH) are as follows:

Group A. (WAC 246-290). Group A water systems are those with 15 or
more service connections, regardless of the number of people they serve, or
systems serving an average of 25 or more people per day for 60 or more days
within a calendar year, regardless of the number of service connections.
Group A water systems do not include systems serving fewer than 15 single-
family residences, regardless of the number of people.

Group B (WAC 246-291). Group B water systems serve fewer than 15
residential connections and fewer than 25 people per day, or 25 or more
people per day fewer than 60 days per year. Group B water systems are those
public water systems that do not meet the definition of a Group A water
system.

The Washington State DOH maintains records of all active public water systems.
Public water systems, regardless of group designation, indicate the total number
of wells in the system, number of connections, and total population served. A
search of the DOH Sentry Internet database revealed that seven Group A
community well systems serve a total population of 164,040 people, and 10
Group B community wells serve a total population of 53 people (DOH 2009). All
of the Type B wells are located 3 to 4 miles from the site. Wells and their
associated populations are presented by distance ring in Table 7-1.

The ElImwood Mobile Manor maintains one well that serves a population of 60
residents. This well is located 2 to 3 miles from the site (DOH 2009).

The Valleybrook Village maintains one well that serves a population of 65
residents. This well is located 2 to 3 miles from the site (DOH 2009). The
Tacoma Country Estates maintains one well that serves a population of 231
residents. This well is located 3 to 4 miles from the site (DOH 2009).

The Golden Valley water system maintains a well system consisting of two wells,
both of which are located within the TDL. The total population served is 200
people. Neither of the wells contributes more than 40% of the total capacity;
therefore, each well is assumed to serve approximately 100 people. Both wells
are located between 3 and 4 miles from the site (DOH 2009).

The Fife Department of Public Works maintains a well system of five wells, all of

which are emergency wells and are used in the summer months. Of these five
wells, one is located within the TDL. The City of Fife has an intertie system with
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the City of Tacoma Water Division. The population served by the system totals
7,610 people. No well supplies more than 40% of the total capacity; therefore,
each well is assumed to serve 1,522 people (7,610 people/five wells). All of these
wells are located between 3 to 4 miles from the site (DOH 2009).

The City of Fircrest maintains a well system consisting of seven wells. All of the
wells are located within the TDL. One of these wells is an emergency well that is
maintained and used at least once per year. The population served by the system
totals 6,080 people. No well supplies more than 40% of the total capacity;
therefore, each well is assumed to serve 869 people (6,080 people/seven wells).
Three of the wells are located between 2 to 3 miles from the site, and four of the
wells are located between 3 to 4 miles from the site (DOH 2009).

The City of Tacoma maintains a system consisting of 32 sources, including 30
wells, a water intake on the Green River, and a spring. Sixteen of these wells are
located within the TDL; one is permanent, 14 are seasonal, and one is an
emergency well. Both the permanent and seasonal wells are maintained and used
annually, generally in the summer months. None of the wells contribute more
than 40% of the total capacity of the system. The system serves a total population
of 311,500 people; therefore, each well serves 9,734 people (311,500 people/32
wells and intakes). Five of the wells are located within a 1- to 2-mile radius, three
are located within a 2- to 3-mile radius, and eight are located within a 3- to 4-mile
radius (DOH 2009).

Additionally, a total of 52 domestic drinking water wells are present within the
TDL (Ecology 2009). The average number of people per household for Pierce
County, Washington, is 2.60 (DOC 2001). Based on this, it is estimated that
approximately 135 people use drinking water from a domestic well source.
Drinking water population by distance ring is presented in Table 7-1.

Additionally, based on information provide by the TM, the ground water seep
pipe has been used as a source of drinking water by indigent people. Further,
during the sampling of Gallagher’s Gulch, the City of Tacoma’s Public Works
Storm Water Source Control Supervisor noted that the area was used as a camp
by the homeless. It is unclear if the water in Gallagher’s Gulch was used by people
living there as a drinking water source.

The site is located within a designated wellhead protection area.

7.1.4 Ground Water Seep Sample Locations
A total of three ground water seep samples (SPOIGW, SP02GW, and SPO3GW)
were collected from naturally occurring ground water seeps as part of the SI.

Sample SPO1GW was collected from the ground water seep located approxi-
mately 100 feet north of South Tacoma Way (Figure 3-1). The seep consists of an
approximate 3-inch inside diameter seep pipe protruding out of hillside. Flow
from the pipe was estimated at approximately 20 gallons per minute. No discern-
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able odors or coloration was noted at this sample location. Photos of the seep
pipe are presented in Appendix B. As stated in Section 2.4.2, water emanating
from the seep pipe is directed into the City of Tacoma’s storm water drainage sys-
tem. This water is then discharged into the Thea Foss Waterway from outfall
237B (Oberlander 2011).

Sample SP02GW was collected from the ground water seep located approxi-
mately 350 feet south of South Tacoma Way, between South Yakima Avenue and
Delin Street in Gallagher’s Gulch (Figure 3-1). Additionally SP02GW is located
approximately 620 feet northwest of the Hood Street Reservoir. Unlike sample
location SPO1GW, this seep emanated directly from the ground. Flow from this
seep was roughly estimated at approximately 200 gallons per minute. No dis-
cernable odors or coloration was noted at this sample location. Photos of the
ground water seep are presented in Appendix B. Like the seep pipe, water from
this seep enters the City of Tacoma’s storm water drainage system and is dis-
charged into the Thea Foss Waterway from outfall 237B (Oberlander 2011).

Sample location SPO3GW was collected from a ground water seep emanating
from a former Union Pacific Rail Road tunnel opening. The seep consists of an
approximate 12-inch pipe protruding from the hill side at the City of Tacoma’s
road maintenance yards at 25" Street and Hood Street. The pipe is located ap-
proximately 215 feet north of the intersection of 25" Street and Hood Street.
Flow from the pipe was estimated at approximately 75 gallons per minute. No
discernable odors or coloration was noted at this sample location. Photos of the
ground water seep are presented in Appendix B. Water from this ground water
seep is also directed into the City of Tacoma’s storm water system and outfalls on
the Thea Foss Waterway. Water from this seep is discharged to the waterway via
outfall 237A (Oberlander 2011).

7.1.5 Ground Water Seep Sample Results

Sample results are presented in Table 7-2. Analytical results for the sample col-
lected from the seep pipe (SPO1IGW) indicate the presence of TCE (a VOC) at

12 png/L. As stated earlier, TCE is not a naturally occurring compound; thus, any
detection is considered to be significant. Additionally, the detection of TCE is
greater than two times the EPA Safe Drinking Water Act MCL of 5 pg/L for
drinking water (EPA 2011). No other analytes were detected above the CRQL in
sample SPOIGW. No analytes were detected above the CRQL in samples
SP02GW and SPO3GW. As previously noted, metals were not evaluated in this
analysis; however, the only metals detected were common earth crust elements.
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Summary and Conclusions

The seep at the Tacoma Seep site is naturally occurring and is located in the 800
block of South Tacoma Way in Tacoma, Washington. The site is located
approximately 1 mile southwest of the Thea Foss Waterway and north of
Interstate 5, which is north of a residential area. The seep is located south of a
commercial area, approximately 0.18 miles east of South M Street and north of
South Tacoma Way.

The South Tacoma Way seep is used as a drinking water source by indigent
people. The seep was identified during sampling in 2005 conducted Ecology.

The SI field sampling event was conducted on September 1, 2010. A total of
three ground water seep samples were collected as part of the SI. All samples
were analyzed for pesticides/PCBs, SVOCs, TAL metals, TPH-D, TPH-G, and
VOCs

8.1 Sources

As noted in previous sections, the source of contamination to the seep is un-
known. A potential source may be the former Time Oil Company, which is the
source of contamination to the Well 12A OU.

8.2 Targets

Approximately 164,040 people use ground water for drinking water purposes
within the 4-mile TDL. Additionally, the South Tacoma Way seep is used by in-
digent people as a drinking water source. Analytical results indicate the presence
to TCE at significant concentrations above the EPA-established MCL at this seep.

8.3 Conclusions

Based on sample results from the SI field sampling event, the ground water ema-
nating from the seep located near South Tacoma Way contains a CERCLA-
designated hazardous substance. During the field sampling event, the potential
sources thought to be potentially contaminating the ground water near the South
Tacoma Way seep as identified in the PA, were determined to not be likely
sources. An alternate source of potential contamination to the ground water seep
may be the source of contamination to the Well 12A OU, the former Time Oil
Company. Additional investigations may be required to determine the source of
contamination the South Tacoma Way seep.
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Table 3-1 Sample Analysis Summary

Sample Analysis

m [—
O 3 >
” o = Q
< () © (%) I} o)
T |3 S | = |8s| ¢
EPA Sample SEIE = = I= ‘_g 9 T
Number |Location ID Date N 3 > S| & Sample Description
10354000 TBO1IWT JD1IN2 9/1/2010 14:00 X X Trip Blank
10354001 SPO1GW JDIN3 9/1/2010 09:40 X X X X X X [Water clear, no odor, flowing at
approximately 20 gpm, MS/MSD
10354002 SP02GW JDIN4 9/1/2010 10:15 X X X X X X |Water clear, no odor, flowing at
approximately 200 to 400 gpm
10354003 SPO3GW JDIN5 9/1/2010 11:27 X X X X X X [Water clear, no odor, flowing at
approximately 75 gpm
Key:

CLP = Contract Laboratory Program
EPA = United States Environment Protection Agency
gpm = Gallons per minute
GW = Ground Water
ID = Identification
MS/MSD = Matrix Spike/Matrix Spike Duplicate
PCB = Polychlorinated biphenyls
TAL = Target Analyte List
TB = Trip Blank
TPH = Total Petroleum Hydrocarbons
WT = Water



Table 7-1 Drinking Water Population by Distance Ring
Total Population

Number of Wells Population || for Distance Ring

Distance Ring

0 to %2 mile 0 0 0
Vi to ¥ mile 0 0 0
15 to 1 mile 0 0 0
1 to 2 miles City of Tacoma — 5 wells 48,670 48,675
Domestic — 2 5
2 to 3 miles Elmwood — 1 well 60 31,963
Valleybrook — 1 well 65
Fircrest — 3 wells 2,607
Tacoma — 3 wells 29,202
Domestic — 11 29
3 to 4 miles Tacoma Country Estates — 1 231 83,457
well
Golden Valley — 2 wells 200
Fife — 5 wells 1,522
Fircrest — 4 wells 3,476
Tacoma — 8 wells 77,872
Group B wells 53
Domestic — 39 101
TOTAL 164,093

Source: DOH 2009; DOC 2001; Ecology 2009.




Table 7-2 Ground Water Seep Analytical Data Summary
EPA Sample ID
CLP Sample ID

Station Location
Description

10354001

NIDXR\K]
SPO1GW

10354002

JD1N4
SP02GW

Ground Water Seep

10354003

JD1IN5
SPO3GW

Volatile Organic Compounds (ug/L)

1,4 Dioxane | R R R

Trichloroethene 12 5U 2.1JQ

Target Analyte List Metals (ug/L)

Calcium 22200 18900 25000

Magnesium 19200 18200 18000

Sodium 9490 8000 11100

Notes: Bold type indicates the sample result is above the Contract-Required Quantitation Limit.
Underline type indicates the sample result is elevated as defined in Section 5.

Key:

CLP = Contract Laboratory Program.

CRQL = Contract-Required Quantitation Limit.

EPA = United States Environmental Protection Agency.
GW = Ground Water
ID = Identification.
ng/L = Micrograms per kilogram.
Q = The analyte was positively identified. The associated numerical value below the CRQL.
R = The presence of this analyte can not be determined from the data due to severe quality control
problems. This data are rejected and consitered unusable. No value is reported.
U = The analyte was not detected at or above the associated value.
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SAMPLE PLAN ALTERATION FORM
Project Name and Number: South Tacoma Channel Seep; TDD 10-05-0004

Material to be Sampled:

Ground water from a naturally occurring ground water seep located in the 800 block of South Tacoma Way.

Measurement Parameters:

Analyses of ground water for: Pesticides/PCBs, SVOCs, TAL Metals, TPH-D, TPH-G, and VOC.

Standard Procedure for Field Collection and Laboratory Analysis (cite references):

Up to three ground water samples were to be collected from naturally occurring ground water seeps located near
South Tacoma Way and the former rail line. The samples were to be collected down gradient of properties at
the following addresses: 1002, 1016, and 1022 South 30 Street. All samples were to be analyzed for
Pesticides/PCBs, SVOCs, TAL Metals, TPH-D, TPH-G, and VOC.

Reason for Change in Field Procedure or Analytical Variation:

Prior to field sampling, it was believed that more than one ground water seep was located on the north side of
the former rail line directly down slope of the following addresses: 1002, 1016, and 1022 South 30w Street.
When EPA and START arrived at the seep, it was discovered that the seep is located on the south side of the
former rail line which emerges from a pipe. No ground water seeps were located directly below the above three
properties. After discussion with the EPA Task Monitor, it was decided that START would collect a sample
from the seep pipe located on the south side of the former rail line.

Further, during conversation with Jim Oberlander (the City of Tacoma’s Public Works Stormwater Source
Control Supervisor), he indicated that other ground water seeps were located near the South Tacoma Way seep,
in Galaher Gulch and at the location of an opening to a former rail tunnel at one of the City of Tacoma’s road
maintenance yards at 25™ and Hood Street. The Galaher Gulch seep is located approximately 0.25 mile down
gradient (northeast) of the South Tacoma Way seep; while the former rail tunnel seep is located approximately
0.65 mile down gradient [northeast] of the South Tacoma Way seep. After discussion with the EPA Task
Monitor, it was decided that START would collect samples from each of these seeps.

Variation from Field or Analytical Procedure:

Because no ground water seep was present on the north side of the former rail line, the ground water seep
sample was collected from the seep present on the south side of the former rail line. Additionally, due to the
location of the groundwater seep on the south side of the former rail line, the potential sources identified in the
SQAP will not be sampled

One ground water seep sample was collected from Galaher Gulch and one from a former rail tunnel. No change
was made to analytical procedure.

Page 1 of 2




SAMPLE PLAN ALTERATION FORM

Special Equipment, Materials, or Personnel Required:

| No special equipment, materials, or personnel were required for this alteration to the sampling plan. J
CONTACT APPROVED SIGNATURE DATE

Initiator: Jeff Fetters m

/ A 9/7/10
START PL: Linda Costello R

ﬂfﬂ% i iy > 9/7/10
EPA TM: Brandon Perkins 2 \

e e 9/¢/ 2010
EPA QA Manager : Gina Grepa- ‘ ' .
Grove < OAQP 0“4 /08 / 2010

CJ. N
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SOUTH TACOMA CHANNEL SEEP TDD Number: 10-05-0004
Tacoma, Washington Photographed by: Jeff Fetters

Photo 1 Photo of water flowing from ground at Galaher Guich. Photo 2 Water flowing from ground at Galaher Guich.

Direction: Southwest Date: 9/2/10  Time: 10:16 Direction: Down Date: 9/2/10  Time: 10:17

Photo 3  Water flowing from ground from Galaher Gulch. Photo 4  Stream in Galaher Gulch, all water seeping from ground.

Direction: Southeast Date: 9/2/10  Time: Direction: Northeast Date: 9/2/10  Time: 10:17




SOUTH TACOMA CHANNEL SEEP TDD Number: 10-05-0004
Tacoma, Washington Photographed by: Jeff Fette

A iy

s o

Photo 5  Galaher Gulch, looking toward seep. Photo 6  Water flowing from former rail tunnel at City of Tacoma truck

yard.
Direction: Southwest Date: 9/2/10  Time: 10:21 Direction: West Date: 9/2/10  Time: 11:22

i1 v % ¥ ' P e
Photo 7 Water flowing from former rail tunnel at City of Tacoma truck Photo 8 Seep pipe near South Tacoma Way.
yard.
Direction: West Date: 9/2/10  Time: 11:22 Direction: South Date: 9/2/10  Time: 13:09




SOUTH TACOMA CHANNEL SEEP TDD Number: 10-05-0004
Tacoma, Washington

Photographed by: Jeff Fetters

Photo 9 Close-up of seep pipe near South Tacoma Way. Photo 10 Sample SP01GW, collected from seep pipe at South Tacoma

Way.
Direction: South Date: 9/2/10  Time: 13:09 Direction: Down Date: 9/2/10  Time: 15:09

Photo 11 Sample SPO3GW, collected from former rail tunnel. Photo 12 Sample SP02GW, collected from Galaher Gulch.

Direction: Down Date: 9/2/10  Time: 15:40 Direction: Down Date: 9/2/10  Time: 15:57
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USEPA Contract Laboratory Program %i?ﬁ No: 40457 L
" - w 0
Organic Traffic Report & Chain of Custody Record SDG Nor
Date Shipped: 9/2/2010 Chain Of Custody Record g?mpie’ z@’ For Lab Use Only
9 - . A A
Carrier Name: __ . gnature 7 Lab Contract No:
Airbill No: 865614913349 Relinquished By (Date/Time) | Received By (Date/Time) | Unit Price:
Shipped to: L T fer To:
A4 Scientific 1 W‘ 2/ it ransfer To:
1544 Sawdust Road 7 ?//0 0% Lab Contract No:
Suite 505 2 Unit Price:
The Woodlands TX 77380
2812925277 3
4
ORGANIC MATRIX/ TypE _ ANALYSIS/ TAG No./ SAMPLING ~ SAMPLE COLLECT INORGANIC  FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND  PRESERVATIVE/Bottles LOCATION DATE/TIME SAMPLE No  Sample Condition On Receipt
JD1N4 Ground Water/ Jeff Fetters G BNA(21), PEST (21) 10354002 (Ice Only) (2) SPO2GW S: 09/01/2010 10:15
JDIN5 Ground Water/ Jeff Fetters G BNA(21), PEST(21) 10354003 (ice Only) (2) SPO3GW S: 09/01/2010 11:27

Shipment for Case | Sample (s) to be used for laboratory QC: Additional Sampler Signature (s): Cooler Temperature | Chain of Custody Seal Number :
Complete? Upon Receipt:
N po Y
Analysis Key: Concentration : L=Low, M=Medium, H = High, LIM = Low/Medium  Type/Designate : Composite = C, Grab = G, Both = B Custody Seal Intact? Shipment iced?

BNA = CLP TCL Semivolatiles, PEST = CLP TCL Pesticide/PCBs

COC Number : 10-4097213-090110-0002

PR provides preliminary results. Requests for preliminary results will increase analytical costs.

FORMS Ii Lite Help Desk, CSC, 15000 Conference Center Dr., Chantilly, VA 201561-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mail f2lite@fedecsc.com
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USEPA Contract Laboratory Program Case No: 40457 L
Organic Traffic Report & Chain of Custody Record SDG No:

Date- Shipped: 9/2/2010 Chain Of Custody Record 2-8’"”?' ' /.%W_M/ For Lab Use Only

Carrier Name: .o ignature: % Lab Contract No:

Airbill No: 865614913338 Relinquished By (Date/Time) | Received By (Date/Time) | Unit Price:

Shipped to: I 7 T fer To:
A4 Scientific 1 . / , ransfer To:
1544 Sawdust Road 7 e 7l ;f © ofd Lab Contract No:
Suite 505 2 ! Unit Price:
The Woodlands TX 77380
2812925277 3

4
ORGANIC MATRIX/ TYPE _ANALYSIS/ TAG No./ SAMPLING  SAMPLE COLLECT INORGANIC ~ FORLAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND  PRESERVATIVE/Bottles LOCATION DATE/TIME SAMPLE No  Sample Condition On Receipt
JDIN3 Ground Water/ Jeff Fetters G  BNA(21), PEST (21) 10354001 (ice Only) W«*’* SPO1GW S: 09/01/2010 09:40
5A- (2
fEsT (&)

Shipment for Case | Sample (s) to be used for laboratory QC: Additional Sampler Signature (s): Cooler Temperature | Chain of Custody Seal Number :

Comp|ete?N DN Upon Receipt:

Analysis Key: Concentration : L =Low, M=Medium, H = High, /M = LowMedium  Type/Designate : Composite = C, Grab = G, Both =B Custody Seal Intact? Shipment lced?

BNA = CLP TCL Semivolatiles, PEST = CLP TCL Pesticide/PCBs

COC Number : 10-4097213-090110-0003

PR provides preliminary results. Requests for prefiminary results will increase analytical costs.
FORMS 1i Lite Help Desk, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mall f2lite@fedcsc.com Page 1 of 1




USEPA Contract Laboratory Program f;:: No: 40457 L
® - = (o8
Organic Traffic Report & Chain of Custody Record SDG No:
Date Shipped: o> 510 Chain Of Custody Record sampler /Z7 — | ForlabUseOnly
i : ignature:
Clamer Name: FedEx gneture Lab Contract No:
Alrbill No: 865614913327 Relinquished By (Date/Time) | Received By (Date/Time) | Unit Price:
Shipped to: e — .
A4 Scientific Ny A Transfer To:
1544 Sawdust Road ﬁfl ?l/ 2/[‘3 gice Lab Contract No:
Suite 505 2 & D,
The Woodlands TX 77380 Unit Price:
2812925277 8
4
ORGANIC MATRIX/ TypE _ ANALYSIS/ TAG NoJ/ SAMPLING  SAMPLE COLLECT INORGANIC  FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATE/TIME SAMPLE No  Sample Condition On Receipt
JDINZ Water/ Jeff Fetters G CLPTVOAQ21) 10354000 (HCL) ,(ﬂ’ 2 TBOTWT §: 09/01/2010 14:00
JDTNS Ground Water/ Jeff Fetters G BNA(21), CLP TVOA 10354001 (HCL), 10354001 (lce Only) SPO1GW S: 09/01/2010 09:40
@n CA ) BuA ()
JOIN4 Ground Water/ Jeff Fetters G CLPTVOA(21) © 10354002 (HCL) (1) SPO2GW S: 09/01/2010 10:15
JUINS Ground Water/ Jeff Fetters G CLPTVOA (21) 10354003 (MCL) (z‘j’ 3 SPO3GW S: 08/01/20106 11:27

Shipment for Case | Sample {s) to be used for laboratory QC: Additional Sampler Signature (s): Cooler Temperature | Chain of Custody Seal Number :
Compiate?N IDING Upon Receipt:
Analysis Key: Concentration : L=Low, M=Medium, H = High, L/M = Low/Medium  Type/Designate : Composite = C, Grab = G, Both =B Custody Seal Intact? Shipment lced?

BNA = CLP TCL Semivolatiles, CLP TVOA = CLP TCL Trace Volatiles

COC Number : 10-4097213-090110-0004

PR provides preliminary results. Requests for preliminary results will increase analytical costs.
FORMS 1 Lite Help Desk, C8C, 16000 Conference Center Dr., Chantiily, VA 20181-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mail f2lite@fedesc.com
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USEPA Contract Laboratory Program Case No: 40457 L
a - u 0
Inorganic Traffic Report & Chain of Custody Record SDG No:
Date Shipped: 4, n010 Chain Of Custody Record sampler %M For Lab Use Only
i . ignature:
Carrier Name: . ‘gnature Lab Contract No:
Airbill No: 865614913327 Relinquished By (Date/Time) | Received By (Date/Time) | Unit Price:
Shipped to: S i T fer To:
A4 Scientific 1 : 5/ / o ransfer To:
1544 Sawdust Road W “— 7/’: (o oo Lab Contract No:
Suite 505 2 it Price:
The Woodlands TX 77380 Unit Price:
2812925277 3
4
INORGANIC MATRIX/ Type _ ANALYSIS/ TAG No./ SAMPLING  SAMPLE COLLECT  ORGANIC FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND  PRESERVATIVE/Bottles LOCATION DATE/TIME SAMPLE No  Sample Condition On Receipt
MJD1N3 Ground Water/ Jeff Fetters G TMiHg (21) 10354001 (HNO3) };{qﬂ’f’ SPO1GW S: 09/01/2010 09:40
MJD1N4 Ground Water/ Jeff Fetters G TM/Hg (21) 10354002 (HNO3) (1) SPO2GW S: 09/01/2010 10:15
MJD1N5 Ground Water/ Jeff Fetters G TM/Hg (21) 10354003 (HNO3) (1) SPO3GW §: 09/01/2010 11:27

Shipment for Case
Complete?

N

MIDIN3

Sample (s) to be used for laboratory QC:

Additional Sampler Signature (s):

Cooler Temperature
Upon Receipt:

Chain of Custody Seal Number :

Analysis Key:

Concentration : L =Low, M= Medium, H = High, L/M = Low/Medium

Type/Designate :

Composite = C, Grab

=G, Both=8

Custody Seal Intact?

Shipment Iced?

TM/Hg = CLP TAL Total Metals and Mercury

COC Number : 10-4097213-090110-0004

PR provides preliminary results. Requests for preliminary results will increase analytical costs.

FORMS il Lite Help Desk, CSC, 15000 Conference Center Dr., Chantilly, VA 20161-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mail f2lite@fedcsc.com
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USEPA Contract Laboratory Program

Client No:

Reference Case: 40457 R

Generic Chain of Custody

Region: 10 Date Shipped: 9/2/2010 Chain of Custody Record Sampler ,
Project Code: Signature: /2%:;
TEC-985A Carrier Name: FedEx - -
Account Cods: - -
CERCLIS ID: Alrbill: 862303106844 Relinquished By ‘ (Date/Time) Received By (Date/Time)
Spill ID: Shipped to: Manchester Environmetal Laboratory 1 4% >/
Site Name / 7411 Beach Drive East /2% H2lfe o5es
City/State: T e SeeP Port Orchard WA 98366
Project Leader: —AlanJensen. ‘) erT Loy ide 0 3
Action: Other 4
Sampling Co: Ecology and Environment inc.
MATRIX/ TYPE ANALYSIS/ TAG NoJ SAMPLING SAMPLE COLLECT Qe
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATE/TIME Type
SPO1GW Ground Water/ Jeff Fetters G TPH-D (21), TPH-G (21) 10354001 (HCL) (/3‘)/@ A} 5 M SPO1GW S: 09/01/2010 09:40 _
TeH =6 ) Ay ML
SP02GW Ground Water/ Jeff Fetters G TPH-D (21), TPH-G (21) 10354002 (HCL) (,2')2, pﬂ’ NI SPO2GW S 09/01/2010 10:15 -
TEH-& B)
SPO3GW Ground Water/ Jeff Fetters G TPH-D(21), TPH-G (21) 10354003 (HCL) 42) 7 4{ ™Y SPO3GW S 09/01/2010 11:27 -
ToH-6 3)
TBOIWT Water/ Jeff Fetters G TPH-G(21) 10354000 (HCL) (4 #j TBOIWT S 09/01/2010 14:00 -
TRHAG (m)
Shipment for Case | Sample (s) to be used for laboratory QC: Additional Sampler Signature (s): Chain Of Custody Seal Number :
Complete? SPOIGW
Y
Analysis Key: Concentration : L =Low, M= Medium, H = High, LIM = Low/Medium Type/Designate :  Composite = C, Grab = G, Both = B Shipment lced?

TPH-D = TPH as Diesel, TPH-G = TPH as Gasoline

COC Number : 10-4097213-090110-0001

PR provides preliminary results. Requests for preliminary results will increase analytical costs.
FORMS U Lite Help Desk, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 703/818-4802; e-Mai! f2lite@fedcsc.com
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Global Positioning System
Coordinates






GPS Cooridnates

CLP Sample
EPA Sample ID ID Location ID
10354001 JDIN3 SPO1GW 47.231891 -122.446994
10354002 JD1IN4 SP02GW 47.233035 -122.441322
10354003 JDINS SPO3GW 47.239266 -122.438344
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Data Validation Memoranda






ecology and environment, inc.

International Specialists in the Environment

&) 720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206) 624-9537, Fax: (206) 621-9832

MEMORANDUM
DATE: November 2, 2010
TO: Jeff Fetters, START-3 Project Manager, E & E, ésaﬁle, Washington
FROM: Mark Woodke, START-3 Chemiét, .E & E, Seattlé, Washington '?”W
_ SUBL Data Smﬁmary Check, |

South Tacoma Channel Seep Site, Tacoma, WA
REF: TDD: 10-05-0004 PAN: 002233.0569.0181

The data summary check of 3 water samples collected from the South Tacoma Channel Seep site
located in Tacoma, Washington, has been completed. Diese] range organics (Ecology Method NWTPH-
Dx) analyses were performed by the Manchester Environmental Laboratory, Port Orchard, Washington.

The samples were numbered: 10354001 110354002 10354003

No discrepancies were noted. -

recycled paper




$2
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g % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% & REGION 10 LABORATORY
) 7411 Beach Dr. East
Port Orchard, Washington 98366
MEMORANDUM
SUBJECT: Data Release for Total Petroleum Hydrocarbon - Diesel Range Extended

Analysis Results from the USEPA Region 10 Laboratory.
PROJECT NAME:  South Tacoma Channel Seep
PROJECT CODE:  TEC-985A

FROM: Gerald Dodo, Supervisory Chemist
* Office of Environmental Assessment, USEPA Region 10 Laboratory

TO: Brandon Perkins, SAM
: Office of Environmental Cleanup, USEPA Region 10

CC: Renee Nordeen
Ecology and Environment, Inc.

' have authorized release of this data package. Attached you will find the Total Petroleum
Hydrocarbon-Diesel Range Extended (TPH-Dx) results for the South Tacoma Channel Seep
project samples collected 09/01/10. For further information regarding the attached data, contact
me at 360-871-8728. : :
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g M% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%% & REGION 10 LABORATORY

(—— _ 7411 Beach Dr. East

Port Orochard, Washington 88366

QUALITY ASSURANCE MEMORANDUM
FOR ORGANIC CHEMICAL ANALYSES

Date: November 2, 2010

To: Brandon Perkins, SAM
Office of Environmental Cleanup, USEPA Region 10

From: Gerald Dodo, Chemist -
Office of Environmental Assessment, USEPA Region 10 Laboratory

Subject: Quality Assurance Review for the Total Petroleum Hydrocarbon - Diesel Range Extended Analysis of
Samples from the South Tacoma Channel Seep Project

Project Code:r TEC-985A
Account Code: 10T10P302DD2C10ZZLA00

CC: Renee Nordeen

Ecology and Environment, Inc.

The following is a quality assurance review of the data for total petroleum hydrocarbon - diesel range extended (TPH-
Dx) analysis of water samples from the above referenced site. The preparation and analyses were performed by the
EPA Region 10 Laboratory ESAT contractor using modified EPA SW846 methods 3535 and Washington State
Department of Ecology Method NWTPH-Dx. :
This review was conducted for the following samples:
10354001 10354002 10354003
1. Data Qualifications
Comments below refer-to the quality control specifications outlined in the Laboratory’s current Quality Assurance
Manual, Standard Operating Procedures (SOPs) and the Quality Assurance Project Plan (QAPP). No excursions were
required from the method Standard Operating Procedure.

. All measures of quality control met Laboratory/QAPP criteria.

For those tests for which the EPA Region 10 Laboratory has been accredited by the National Environmental Laboratory
Accreditation Conference (NELAC), all requirements of the current NELAC Standard have been met.

2. Sample Transport and Receipt

Upen sample receipt, ﬁq conditions were noted that would impact data quality.

3. Sample Holding Times |

The concentration of an analyte in a sample or extract of a sample may increase or decrease over time depending on the

nature of the analyte. The holding time maximum criteria applied for the extraction of acidified water samples is 14
days from the time of collection. Extracts have a holding time maximur of 40 days from the time of preparation. All
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sampleé were extracted and analyzed within these criteria.

4. Sample Preparation

Samples were prepared according to the method.

5, TInitial Calibration/Continuing Calibration Verification (CCV)

Initial calibration was performed on 06/22/10 for #2 diesel and motor oil. Percent relative standard deviations (RSDs)
of the calibration factors met the criteria of <20% or the correlation coefficients met the criteria of >0.99.

The CCV for effluent samples met the criteria for fréquency of analysis and relative retention time (RRT) windows.
The percent accuracies met the criteria of 85-115%.

6. LCS/LCSD
Data for laboratory control sample/laboratory control sample duplicates (LCS/LCSD) are generated to provide

information on the accuracy and precision of the analytical method and the laboratory performance. The LCS/LCSD
tecoveries were within the criteria of 60-140% with a relative percent difference (RPD) of <20.

7. Blank Analysis

Method blanks were prepared and analyzed with each sample extraction batch to evaluate the potential for laboratory
contamination and effects on the sample results. Target analytes were not detected in the blanks.

8. Surrogate Spikes

Surrogate recoveries are used to help in the evaluation of laboratory performance on individual samples. The surrogate
recoveries met the criteria of 50-150%. :

9. Duplicate Sample Analysis

Duplicate sample analyses are performed to provide information on the precision, in the matrix of interest, of the
analytical method. Duplicate analyses were performed using sample 10354001. TPH-Dx was not detected in this
sample so precision could not be evaluated. : :

10. Matrix Spike

Matrix spike analyses are performed to provide information on the effects of sample matrices toward the analytical
method. A matrix spike analysis was performed using sample 10354001 (S1). The recovery of #2 diese] met the
criteria of 60-140%. '

11. Compound Ydentification/Quantitation

The initial calibration functions were used for calculations. Reported quantitation limits were based on the initial
calibration standards and sample size used for the analysis. All manual integrations have been reviewed and found to
comply with acceptable integration practices. TPH-Dx was not detected in the samples.

Diesel range organics is a collective term for petroleum products that generally elute before motor oil but after gasoline
from the gas chromatograph. '

Motor oil range organics is a collective term for any petroleum product that chromatographically consists primarily of
an unresolved envelope of compounds generally eluting after #2 diesel. Included in the definition are hydraulic fluids,
motor oils, lubricating oils, cutting oils, mineral oils, transmission fluids, etc.
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12. Data Qualifiers

All requirements for data qualifiers from the preceding sections were accumulated. Each sample data summary sheet

and each compound was checked for positive or negative results. From this, the overall need for data qualifiers for

each analysis was determined. In cases where more than one of the preceding sections required data qualifiers, the
-most restrictive qualifier has been added to the data.

The usefulness of gualified data should be treated according to the severity of the qualifier in light of the project’s data
quality objectives. Should questions arise regarding the data, contact Gerald Dodo at the Region 10 Laboratory, phone
number (360) 871- 8728. , :

Qualifier - Definition
U ‘The analyte was not detected at or above the reported value.
J The identification of the analyte is acceptable; the reported value is an estimate.
uJ The analyte was not detected at or above the reported value. The rcported value is an
estimate.

R _The presence or absence of the analyte can not be determined from the data due to
severe quality control problems. The data are rej ected and considered unusable. No
value ig reported with this qualification.

NA Not Applicable, the parameter was not analyzed for, or there is no analytical result for
this parameter. No value is reported with this gualification.




11/2/10 Manchester Environmental Laboratory Page 1 of
Report by Parameter for Project TEC-985A

Project Code: TEC-985A Collected: 9/1/10 9:40:00
" Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid

Project Officer: BRANDON PERKINS Sample Number: 10354001

Account Code: 10T10P302DD2C10ZZLAC0 Type: . Reg sample

Station Description: SPOIGW

Result Units Qlfr

ORG
Parameter : Tot Petroleum Hyd, Diesel extended Container ID: A1Q
Method : NWTPH-DX Diesel range organics Analysis Date : 9/9/2010
Prep Method : 3535A Solid Phase Extraction ‘ Prep Date : 9/7/2010
Analytes(s): *400009 TPH-GC/Diesel Range Organics - 0.056 mg/L U

‘ *400010 TPH-GC/Motor Oil Range Organic s 0.1 mg/L U
Surrogate(s: 626992 Pentacosane : o5 %Rec

- .-10354001 Reg sample .
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Report by Parameter for Project TEC-985A

Project Code: TEC-585A Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Ligquid
Project Officer: BRANDON PERKINS Sample Number: 10354001
Account Code: 10T10P302DD2C10ZZLA00 Type: Duplicate
Station Description: '
Result Units Qlr

ORG
Parameter ; Tot Petrolenm Hyd, Diesel extended Container ID: All
Method : NWTPH-DX Diesel range organics Amalysis Date : 9/9/2010
Prep Method : 3535A Solid Phase Exiraction Prep Date : 9/7/2010
Analytes(s): *400009 TPH-GC/Diesel Range Organics 0.098 mg/L U

*400010 TPH-GC/Motor Qil Range Organic s. 0.20 -mg/L U

Pentacosane 04 %Rec

Sutrogate{s: 629992 -

- 10354001 Duplicate = ..




11/2/10 Manchester Environmental Laboratory _ Page 3 of
Report by Parameter for Project TEC-985A..

Project Code: TEC-985A Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Ligquid
Project Officer: BRANDON PERKINS Sample Number: 10354001
Account Code: 10T10P302DD2C10ZZLA00 Type: . Matrix Spike
~ Station Description: ‘ B
Result Units - OHr
ORG ‘
Parameter . : Tot Petroleum Hyd, Diesel extended Container ID: Al2
" Method : NWTPH-DX Diesel range crganics Analysis Date : 9/9/2010
Prep Method : 3535A Solid Phase Extraction Prep Date : 9/7/2010
Surrogate(s; 629992 Pentacosane 92 ' %Rec
*400009 TPH-GC/Diesel Range Organics 82 %Rec

- 10354001 Matrix Spike .




11/2/10 . Manchester Environmental Laboratory Page 4 of
Report by Parameter for Project TEC-985A

Project Code: TEC-985A Collected: 9/1/10 10:15:00
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid :
Project Officer: BRANDON PERKINS Sample Numper: 10354002

Account Code; 10T10P302DD2C10ZZLA00D, Type: " Reg sample

Station Deseription: SPO2GW

Result Units ‘O]fr
ORG ' ’ .
Parameter : Tot Petrolenm Hyd, Diesel extended : ContainerID : A4
Method : NWTPH-DX Diesel range organies Analysis Date : 9/9/2010
Prep Method : 3535A Solid Phase Extraction - : Prep Date : 9/7/2010
Analytes(s): *400009 TPIH-GC/Diesel Range Organics 0.10 mg/L U
*400010 TPH-GC/Motor Oil Range Organic s 0.20 mg/L .U

Surrogate(s: 629992 Pentacosane . 93 %Rec

- 110354002 Reg savaple  ~




11/2/10 Manchester Environmental Laboratory Page 5 of
. Report by Parameter for Project TEC-985A

Project Code: TEC-985A Collected: 9/1/10 11:27:00
Project Name: SOUTH TACOMA CHANNEL SEEP . Matrix: Liquid

Project Officer: BRANDON PERKINS Sample Number: 10354003

Account Code: 10T10P302DD2C10ZZLA00 ' Type: Reg sample

. Station Description: SPO3GW

Result Units Olfr

ORG
Parameter : Tot Petrolenm Hyd, Diesel extended ~ Contsiner ID: A4 -
Method : NWTPH-DX Diesel range organics ' Analysis Date : 9/9/2010
Prep Method : 3535A Solid Phase Extraction Prep Date : $/7/2010
Analytcs(s): *400009 TPH-GC/Diesel Range Organics 0.098 mg/L u

*#400010 . TPH-GC/Motor Oil Range Organic s 0.20 mg/L U
Surrogate(s: 629992 Pentacosane 95 %Rec

| 10354003 Reg sample




11/2/10 - Manchester Environmental Laboratory Page 6 of
Report by Parameter for Project TEC-985A

Project Code: TEC-985A . Collected:

Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: . Liquid
Project Officer: BRANDON PERKINS Sample Number: LCS0250A
Account Code: 10T10P302DD2C10ZZLA00 Type: LCS
Station Description: '
Result Units Ol

ORG
Parameter  : Tot Petroleum Hyd, Diesel extended Container ID :
Method : NWTPH-DX Diesel range organics Analysis Date : 9/9/2010
Prep Method : 3535A Solid Phase Extraction Prep Date : 9/7/2010
Surrogate(s : 629992 " Pentacosane . 87 %Rec

" *400009 TPH-GC/Diesel Range Organics 76 %Rec

_LCS0250ALCS
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Report by Parameter for Project TEC-985A

Project Code: TEC-985A Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: BRANDON PERKINS : Sample Number: LCS0250B
* Account Code: 10T10P302DD2CI0ZZLACO Type: LCSD
Station Description: ‘
Result Units Qlir
ORG |
Parameter  : Tot Petrolenm Hyd, Diesel extended : Container ID :
Method : NWTPH-DX Diesel range organics Analysis Date : 9/9/2010
Prep Method ; 3535A Solid Phase Exfraction : ‘ Prep Date : 9/7/2010
Surrogate(s : 629992 Pentacosane ‘ 91 %Rec

*400009 TPH-GC/Diesel Range Organics - 82~ %Rec

FLESO250BLCSD




11/2/10 Manchester Environmental Laboratory Page 8 of
Report by Parameter for Project TEC-985A '

Project Code: TEC-985A ' Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Ligquid
Project Officer: BRANDON PERKINS Sample Number: OBWO0250A1
Account Code: 10T10P302DD2C10ZZLA00 Type: -Blank
Station Description:: '
Result Units Qlir

ORG ‘
Parameter  : Tot Petroleum Hyd, Diesel extended Container ID ;
Method : NWTPH-DX Diesel range organics . : Analysis Date : 9/9/2010
Prep Method : 3535A Solid Phase Extraction Prep Date : 9/7/2010
Analytes(s): *400009 TPH-GC/Diesel Range Organics 0.10 mg/L U

*400010 TPH-GC/Motor Qil Range Organic 8 0.20 mg/L 8)
Surrogate(s: 629992 Pentacosane 91 %Rec )

OBW0250A1 Blank .




11/2/10 ' Manchester Environmental Laboratory . Page 97 of
~ Report by Parameter for Project TEC-985A

Project Code: TEC-985A Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: BRANDON PERKINS Sample Number: OBWO250A2 -
Account Code: 10T10P302DD2C10ZZLA00 Type: Blank
Station Description:
Result Units Olfr

ORG .
Parameter : Tot Petroleum Hyd, Diesel extended ’ Container ID :
Method : NWTPH-DX Diesel range organics : Analysis Date : 9/9/2010
Prep Method : 35354, Solid Phase Extraction Prep Date : 9/7/2010
Analytes(s): 400009 TPH-GC/Diesel Range Organics 0.10 mg/L u

*400010 TPH-GC/Motor Oil Range Organic s 0.20 mg/L ol
Swrrogate(s: 629992 ~ Pentacosane 84 %Rec

OBW0250A2 Blank .



ecology and environment, inc.

International Specialists in the Environment

& 720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206} 624-9537, Fax: (206) 621-9832

MEMORANDUM
DATE: November 3, 2010
TO: Jeff Fetters, START-3 Project Manager, B .& E, Seattle, Washington
FROM: Mark Woodke, START-3 Chemist, E & E, Seattle, Washington’ Jf] W
SUBIL Data Sﬁmmary Check,

South Tacoma Channel Seep Site, Tacoma, WA
REF: TDD: 10-05-0004 PAN: 002233.0569.01S81
The data summary check of 4 water samples collected from the South Tacoma Channel Seep site
located in Tacoma, Washington, has been completed. Gasoline range organics (Ecology Method
NWTPH-Gx) analyses were performed by the Manchester Environmental Laboratory, Port Orchard,
‘Washington.
The samples were numbered: 10354000 10354001 10354002 10354003

No discrepancies were noted.

recycled paper .
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g M g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% & REGION 10 LABORATORY
2 proe 7411 Beach Dr. East
Port Orch_a_rd, Washington 98366
MEMORANDUM
SUBJECT: Data Release for Total Petroleum Hydrocarbon - Gasoline Range Analysis

Results from the USEPA Region 10 Laboratory
PROJECT NAME:  South Tacoma Channel Seep
PROJECT CODE: TEC-985A

FROM: Gerald Dodo, Supervisory Chemist
Office of Environmental Assessment, USEPA Region 10 Laboratory

TO: Brandon Perkins, SAM
Office of Environmental Cleanup, USEPA Regmn 10

CC: | : Renee Nordeen ,
Ecology and Environment, Inc.

I have authorized release of this data package. Attached you will find the Total Petroleum
Hydrocarbon-Gasoline Range (TPH-Gx) results for the South Tacoma Channel Seep project
samples collected 09/01/10. For further information regarding the attached data, contact me at
360-871-8728.




3 M E: . UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% & REGION 10 LABORATORY
" ppoted 7411 Beach Dr. East
Port Orchard, Washington 98366
QUALITY ASSURANCE MEMORANDUM
FOR ORGANIC CHEMICAL ANALYSES
Date: November 2, 2010
To: Brandon Perkins, SAM
Office of Bnvironmental Cleanup, USEPA Region 10
From: Gerald Dodo, Chemist | ‘
Office of Environmental Assessment, USEPA Region 10 Laboratory '
Subject: Quality Assurance Review for the Total Petroleum Hydrocarbon - Gasoline Range Analysis
of Samples from the South Tacoma Channe] Seep Project
Project Code: TEC-985A
Account Cede: 10T10P302DD2C10ZZLAN0
ccC: Renee Nerdeen

Ecology and Environment, Inc.

The following is a quality assurance review of the data for total petroleum hydrocarbon - gasoline range (TFPH-
" Gx) analysis of water samples from the above referenced site. The analyses were performed by the EPA
Region 10 Laboratory ESAT contractor using Washington State Department of Ecology Method NWTPH-Gx

(GC/MS).

This review was conducted for the following samples:

10354000 10354001 10354002 10354003

1. Data Qualifications

Comrhents below refer to the qualify control specifications outlined in the Laboratory’s current Quality
Assurance Manual, Standard Operating Procedures (SOPs) and the Quality Assurance Project Plan (QAFPP).

No excursions were required from the method Standard Operating Procedure.

The quality control measures which did not meet Laboratory/QAPP criteria are annotated in the title of each
affected subsection with “Laboratory/QAPP Criteria Not Me?”.

The Region 10 Laboratory’s Quality System has been aceredited to the standards of the National
Environmental Laboratory Accreditation Conference (NELAC).

2. Sample Transport and Receipt

Upon sample receipt, no conditions were noted that would impact data quality.
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TEC-9854 TPH-Gx
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3. Sample Holding Times
The concentration of an analyte in a sample or extract of a sample may increase or decrease over time
depending on the nature of the analyte. The holding time maximum criteria applied for the analysis of

preserved water samples is 14 days from the time of collection. All samples were analyzed within this
criterion. ‘

4. Sample Preparation
Samples were prepared according to the method.
5, Initial Calibration/Continuing Calibration Verification (CCV)

An initial calibration was performed on 09/08/10 for TPH-Gx (unleaded gasoline composite) and the surrogate,
1,4-difluorobenzene. Percent relative standard deviations (%RSDs) of the RRFs met the criteria of <20%.-

The CCVs met the criteria for frequency of analysis and the percent accuracies of 80-120% of the true value
for TPH-Gx.

6. Blank Analysis

Method blanks were analyzed with each analytical sequence to evaluate the potential for laboratory
contamination and effects on the sample results. TPH-Gx was not detected in the blanks.

7. Surrogate Spilkes

Surrogate recoveries are used to help in the evaluation of laboratory performance on individual samples. All
surrogate recoveries for the samples were within the criteria of 50-150%.

8. Laboratory Control Sample/Duplicate (LCS/LCSD)

Data for LCS and LCSD are generated to provide information on the accuracy and precision of the analytical
method and the laboratory performance. The LCS/LCSD recoveries were within the criteria of 60-140% with
arelative percent difference (RPD) of <20.

9, Matrix Spike/Matrix Spike Duplicate Analysis (MS/MSD)

MS/MSD analyses are performed to provide information on the effects of sample matrices toward the
analytical method. An MS/MSD analysis was performed using sample 10354001 (81/82). The recoveries of
TPH-Gx met the criteria of 60-140% with an RPD of <20.

10. Compound Quantitation

The initial calibration fimctions were used for calculations. Reported quantitation limits were based on the
initial calibration standards and sample size used for the analysis.

All manual integrations have been reviewed and found to comply with acceptable integration practices.
11. Identification

TPH-Gx range organics were not detected in any of the samples.

12. Data Qualifiers

All requirements for data qualifiers from the preceding sections were accumulated. Each sample data
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summary sheet and each compound was checked for positive or negative results. From this, the overall need
for data qualifiers for each analysis was determined. In cases where more than one of the preceding sections
required data gualifiers, the most restrictive qualifier has been added to the data.

The usefulness of qualified data should be treated according to the severity of the qualifier in light of the
project’s data quality objectives. Should questions arise regarding the data, contact Gerald Dodo at the Region

10 Laboratory, phone number (360) 871 - §728.

Qualifier Definition
U The analyte was not detected at or above the reported value.
J The identification of the analyte is acceptable; the reported value is an estimate.
uy The analyte was not detected at or above the reported value. The reported value is an
estimate.

R The presence or absence of the analyte can not be determined from the data due to
severe quality control problems. The data are rejected and considered unusable. No
value js reported with this quatification.

NA Not Applicable, the parameter was not analyzed for, or there is no analytical result for

this parameter. No value is reported with this qualification.




11210 - ‘ Manchester Environmental Laboratory Page 1 of
Report by Parameter for Project TEC-985A.

Parameter : Total Petrolenm i—Iyd, Gasoline
Method : NWTPH-G Gasoline range organics
Prep Method : 5030 Purge and Trap

Analytes(s): 8006619
Surrogate(s: 540363

Unleaded gasoline composite
Benzene, 1,4-difluoro-

Project Code: TEC-985A Collected: 9/1/10 14:00:00
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: BRANDON PERKINS Sample Number: 10354000
- Account Code: 10T10P302DD2C10ZZLA00 Type: Reg sample
Station Description: TBOIWT ‘
Result Units Qlir
ORG

ContainerID: Al

Analysis Date : 9/8/2010
Prep Date

50 : mg/L . u
101 %Rec

7. 10354000 Reg sample .




11/2/10 Manchester Environmental Laboratory Page 2 of .
Report by Parameter for Project TEC-985A.

TEC-985A

9/1/10 9:40:00

Project Code: Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: BRANDON PERKINS : Sample Number: 10354001
Account Code: 10T10P302DD2C10ZZLA00 Type: . Reg sample
Station Description: SPOIGW
Result Units Qlfr

ORG
Parameter : Total Petroleum Hyd, Gasoline ContainerID: Al
Method : NWTPH-G Gasoline range organics Analysis Date : 9/8/2010
Prep Method : 5030 Purge and Trap Prep Date ;
Analytes(s): 8006619 Unleaded gasoline composite 50 mg/L U

Benzene, 1,4-difluoro- 95 %Rec

Surrogate(s: 540363

| 10354001 Reg sample .




11/2/10 - Manchester Environmental Laboratory Page 3 of
Report by Parameter for Project TEC-985A '

Project Code: TEC-985A Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix; Liquid
Project Officer: BRANDON PERKINS Sample Number: 10354001
Account Code: 10T10P302DD2C10ZZLA00 Type: Matrix Spike
Station Description: '
Result Units Ol

ORG <
Parameter : Total Petroleum Hyd, Gasoline Container ID: A2
Method : NWTPH-G Gasoline range organics Analysis Date : 9/8/2010
Prep Method : 5030 Purge and Trap _ Prep Date :
Surrogate(s : 540363 Beniene, 1,4-difluoro- 85 %Rec

' 94 %Rec

3006619 Unleaded gasoline composite

10354001 Matrix Spike . .




Manchester Environmental Laboratory Page 4 of

11/2/10
Report by Parameter for Project TEC-985A
Project Code: TEC-985A Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: BRANDON PERKINS Sample Number: 10354001
Account Code: 10T10P302DD2C10ZZLA00 Type: Matrix Spike Dupl
Station Description:. ‘
Result Units _____ QMr

ORG , :
Parameter  : Total Petroleum Hyd, Gasoline Coptainer ID: A3
Method : NWTPH-G Gasoline range organics Analysis Date : 9/8/2010
Prep Method : 5030 Purge and Trap Prep Date :
Surrogate(s : 540363 Benzene, 1,4-difluoro- 87 %Rec

8006619 Unleaded gasoline composite 97 %Rec

| 10354001 Matrix Spike Dy .



Manchester Environmental Laboratory

11/2/10 Page 5 of
Report by Parameter for Project TEC-985A.
Project Code: TEC-985A Collected: 9/1/10 10:15:00
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: BRANDON PERKINS Sample Number: 10354002
- Account Code: 10T10P302DD2C10ZZLA00 Type: Reg sample
Station Description: SPO2GW
Result Units Olfr
ORG
Parameter : Total Petroleum Hyd, Gasoline Container ID : Al
Method : NWTPH-G Gasoline range organics Analysis Date : 5/8/2010
Prep Method : 5030 ‘ Purge and Trap Prep Date :
Analytes(s): 8006619 Unleaded gascline composite 50 mg/L U
Surrogate(s: 540363 Benzene, 1,4-diflnoro- 36 %Rec _

10354002 Reg sample




11/2110 Manchester Environmental Laboratory Pagé 6 of
Report by Parameter for Project TEC-985A

Project Code: TEC-985A ‘ Collected: 9/1/10 11:27:00
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: "BRANDON PERKINS Sample Number: 10354003
Account Code: 10T10P302DD2C10ZZLA00 Type: Reg sample
Station Description:  SPO3GW '
Result Units Olfr
- ORG
Parameter : Total Petroleum Hyd, Gasoline Container ID: Al
Method : NWTPH-G Gasoline range organics Analysis Date : 9/8/2010
Prep Method : 5030 Purge and Trap Prep Date :
Analytes(s): 8006619 Unleaded gasoline composite 50 mg/T. U
Surrogate(s: 540363 Benzene, 1,4-difluore- 86 %Rec

.| 10354003 Reg sample .
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Report by Parameter for Project TEC-985A
Proj ect Code: TEC-985A Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: BRANDON PERKINS Sample Number: JBWO251A
Account Code: 10T10P302DD2C10ZZ1L.A00 Type: Blank
Station Description: '

Result Units Olir

ORG
Parameter : Total Petroleum Hyd, Gasoline Container ID :
Method : NWTPH-G Gasoline range organics Analysis Date : 9/8/2010
Prep Method : 5030 Purge and Trap Prep Date :
Analytes(s): 8006619 Unleaded gasoline composite 50 mg/L U
Surrogate(s: 540363 Benzene, 1,4-diftuoro- 106 %4Rec

| JBWO251A Blank. . .
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Report by Parameter for Project TEC-985A

Project Code: - TEC-985A

Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liquid
Project Officer: BRANDON PERKINS Sample Number: . TPHO0251
Account Code: 10T10P302DD2C10ZZLAQ0 Type: LCS
Station Description: ' '
Result Units Qlfr

ORG
Parameter : Total Petroleumn Hyd, Gaseline Container ID :
Method : NWTPH-G Gasoline range organics Analysis Date : 9/8/2010
Prep Metbod : 5030 Purge and Trap Prep Date :
Surrogate(s : 340363 Benzene, 1,4-difluoro- 117 %Rec

8006619 Unleaded gasoline composite 107 %Rec




11210 Manchester Environmental Laboratory Page 9 of
Report by Parameter for Project TEC-985A

Project Code: TEC-985A Collected:
Project Name: SOUTH TACOMA CHANNEL SEEP Matrix: Liguid
Project Officer: BRANDON PERKINS Sample Number: TPHO0251X
Account Code: 10T10P302DD2C10ZZLA00 Type: : LCSD
Station Description: '
Result Units Qlfr
. ORG

Parameter : Total Petrolenm Hyd, Gasoline Container ID :
Method : NWTPH-G Gasoline range organics Analysis Date : 9/8/2010
Prep Method : 5030 ' Purge and Trap Prep Date :
Surrogate(s : 540363 Benzene, 1,4-diflnoro- 90 %Rec

8006619 Unleaded gasoline composite 93 %Rec

CPHSIXTCSD
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MEMORANDUM
DATE: November 22, 2010
TO: Jeff Fetters, START-3 Project Manager, E & E, Seattle, Washington
FROM: Mark Woodke, START-3 Chemist, E & E, Seattle, Washington
sUBL Data Sammary Check,
South Tacoma Seep Site, Tacoma, Washington
REF: TDD: 10-05-0004 PAN: (02233.0569.0151

The data summary check of 4 water samples collected from the South Tacoma Channel Seep site
located in Tacoma, Washington, has been completed. Organics (EPA CLP SOW SOMO01.2} analyses
were performed by A4 Scientific, The Woodlands, Texas.

The samples were numbered: IDIN2 JDIN3 JDiN4 JDINS

The following discrepancies were noted: The Summary of Qualifiers Applied section of the
validation memorandum didn’t list the methylene chloride “Li” applied to sample JDIN3 and listed 1,4-
dioxane as “U” when it should be qualified “R” in the same sample. The primary reviewer corrected the
data validation memorandun. :




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGIOR 10
1200 Stith Avenue
Seatfle, Washington 98101

e

Date: November 22, 2010

Reply to:
Attn of OEA-Q93
MEMORANDUM
Subject: Data Validation Report for the Volatile Organic (VOC), Semivolatile Organic (SVQO),
Pesticide & PCB analyses of water samples collected from the South Tacoma Channel
Seep Site '
Case Number: 40457 SDG ICIN2 ,
£
From: Raymond Wi, QA Chenist ! "/32/}{1}
Office of Environmental Assessment (OEA - 095), USEPA Region 10
To: Brandon Perkins, Task Monitor
Office of Environmenta! Clean-up (ECL - 112), USEPA Region 10
oC: " Rence Nordeen, Start 3 Project Leader

Eeology & Environment, Inc.

The quality assurance (QA) review of the analytical data generated from the analysis of four water
samples coliected from the above referenced site has been completed. These samples were analyzed for
VOA, SVOUC, Pesticides & PCBs in accordance with the USEPA Contract Laboratory Program {CLP)
Statement of Work (SOW) for Multi-Media, Mult-Concentration Organic Analyses (SOMO1.2) by A4
Scientific tocated in The Woodlands, Texas.

All sample analyses were evaluated following EPA’s Stage 4 Data Validation Electronic/Manual Process
(S4VEM). The validations were conducted and appropriate qualifiers were applied according to the
Quality Control Specifications cutlined in the Quality Assurance Project Plan for South Tacoma Channel
Seep Site in Tacoma, Washington, dated July, 2010, the technical specifications of USEPA CLP SOW
for Organic Data Review, the Contract Laboratory Program’s National Functional Guidelines for
Organic Data Review, the Guidance for Labeling Fxternally Validated Laboratory Analvtical Data for
Superfund Use (EPA-540-R08-0035). Some of the data quality elements were qualified based on the
professional judgment of the reviewer.

A sumupary of samples evaluated in this validation report and the pertinent dates for sample collection,
sample receipt at the laboratory, extraction and analyses is listed in Sample Index Table found at the end

of this report.

The conclusions presented herein ave based on the information provided for the review.

Frintad on Recycied Pagrer



Data Walidation Report for VOA Analyses
South Tacoma Channel Seep Sk
Case 40209 D0 JCINZ

I DATA QUALIFICATIONS

Swmmary of Validation Qualifiers Applied:

After the manual and electronic data review, the following data points were qualified:

Associated VOA Anatyie ' Omafifier Reason for Qualifier
Samples Dretect/Mon-detect
JOIN2 Methylene Chioride U ' MB
1. 4-Dioxane R RRF
JiN3 Methvlene Chloride u MB
1,4-Dioxane R REF
JDIN4 Methyiene Chloride 9] MB
1 4-Dicxans R RRF
JDING Methylene Chloride 18] MB
1,4-DHoxane B BRE

Data Qualifiers

The following is a list of validation gualificrs applied to the sample resnit(s) when medad to indicate
associated put-of-control QA/QC resuits,

Data Qualifiers

U The snalyte was not detected at or above the reported result
J The analyte was positively identified. The associated numerical resnlt is an estimate.
3 The analyte was not detectad at or above the reported estimated result. The associated
numerical value is an esthmate of the quantitation limit of the analyte in this sample,
R The data are unosable for all purposes,
N Thete is evidence the analvte is present in this sample.
N These is evidence that the analyte is present. The associated nuunerical resulf is an

estimaie,

For site assessment and investigations, the following bias qualifiers are applied to the data in addition to
the above data qualifiers when necessary to allow for data analysis and interpretation using Pre-Score
software calculations for National Priority Listing Hazard Ranking Scoring (NPL-HRS).

Bias Qualiifiers

i Low bias.

H High bias.

Q The result is estimated becanse the concentration is below the Contract Required
Quantitation Limils {CRQLs).

X Unknown Bias

Papge 2of 7



Data Validation Report for VOA Analyses
South Tacoma Channel Seep Site
Case 40209 SDG ICTNZ

Heasons for Validation Quaiifiers

The reasons for applying a validation qualifier to a sample result are also listed in the validated
electronic data deliverables (EDDs), under the column header “Reasons”™. Below is a Hst of reasons why
a data point could be qualified during data validation.

Reasons for Validation Qualificers:

<R, The value reported is <Contract Required Quantitation Limits (CRQLS)
%D The percent difference (%D of fhe concentrations cafculated off the pritaary and
ssoondary colunms are »60% and were qualified estimated.
MULT Multipte runs were conducted for the analvie. Use the other valne reported for the same

znalvte. The value which is nof to be used is gusiified "R

USER{ Use the value(s) reported off the indtial analytical run

USE DIL The value reported is over the cabibration range, Use the value reported off the dilution
run.

USE SIM The value reported off the STM run

UISE SIM DI | The value reported is over the calibration range. Use the value reported off the SIM
dilution run, :

SURR/DMCs | The surrogate/danterated monitoring componnd {DMC) recoveries did not meet the
specified control limits. Resuits are qualified estimated.

RRF - The response factor for the analyte did not meet the minimum acceptance criteria (.01},

MSMSD The spiked recoveries and/or RPDa did not meet the specified control limits, Results are
' qualified estimated.

MB Analyte was qualified as non-detect due to contamination in the associated blank, The
value reported is <5x or <t0x (if conumon lab contaminant} the value in the blank.
ND The analvte was ot detected in the sample, and is reported at the CRQL with the U
Qualifier.
COBIN tnitial identification ervonecus. Peak due to co-clution with other detected targer analytes,
ICAL Taitial Calibration criteria nof met
ooV Continuing calibration criferia not met
1S Internal standard criteria not met
GPC GPC Clean-up criteria not met,
CLN-UP Sitica gel, aluming or sulfur clean-up criteria pot met
LCS LOS/ACSD eriteria not met
HT Holding time criteria not met
STORE Sample Storage and preservation specified 1ot met
TEMP Caoler recommended temperature exceeded at the verified time of sample receipt ar the lab
(VISR)
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Trata Validation Report for VOA Analyses
South Tacoma Channe! Seep Site
Case 40209 3DO JCINZ

Mz, Massfion resolution ratic not met
DPE Tripheny] sther interfarences, False positive, Blevate reporting Timits at level of detection
< CRQL Positive hits under the contract reguired quantitation limit
R Draty 15 unusable
IS Internal standard out of QC range
OLR Over the linear range

II. DATA REVIEW

The analytical data were evaluated following the recommended baseline checks used in the four stages of
faboratory analytical data verification and validation for Superfund use listed as follows (EPA-340-R08-005,

2009):

Verified

‘ : MN/A 0 Procedure or Check
YES | NO
i Trocumentation ideniifies the laboratory receiving and conducting analyses, and includes
X documentation for all samples submitted by the project or requester for analyses.
21X Requested analbvtical methods were performed and the analvsis dates are prosent.
3 Reguested target analyte resulis are reported along with the original laboratory data qualifiers and
X data qualifier definitions for sach reported rasult
4 | X Requested tarpet analyie result units are reporied
% Requested reporting limits for all samples are present and results at and below the requested
X {required) reporiing Himits are clearly identified ( imlud:%ng sample detection limits i required),
Sampling dates (incloding times if needed), date and time of laboratory receipt of samples, and
6 sample conditions upon receipt at the laboratory (including preservation, pH and femperature} are
p: documenied,
Sampie resulis are evalnaied by comparing sample conditions vpon receipt at the laboratory (e.g..
7 preservation checks) and semple characteristics (e.g., percent moisture) to the Tequirements and
A guidelines present in national or regional data validation documenis, apalvtical method(s) or contract,

Verfied | nia OC Procedure or Checl
rocedure or Cherl
YES | NO '
& 1% Requested methods (handlimg, preparation, cleanup, and analvtical) are performed.
Mathod dates (ingluding dates, times and duration of analysis for radintion comnting measrements
# and other methods, ¥ needed) for bandling fe.g., Toxicity Characteristic Leaching Procadure),
X preparation, ¢leanop and analysis are present, as appropriate,
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Drata Validation Report for VOA Analyses
South Tacoma Channel Seep !
Case 40208 SD43 ICIND

16 Requested spike analytes or compounds {e.g., surrogate, DMCs, LOS spikes, post digestion spikes)
X have been added, as appropriate,
i3 _ . . - ,
X Sample holding times (from sampling date to preparation and preparation to analysis) are evaluated.
12 Frequency of QO samples is checked for appropriateness (e.g., one LOS per twenty samples ina
X preparation batch).
Sample results are evatuated by comparing holding times and sample-related QC dat 1o the
13 requirements and guidelines present in nationat or regionat data validation documents, aualytics!
X mathod(s) or contract
Stage 24 — Data Validation QC Data
14 1 X imethod blanks .
181 X surrogate recoveries/deuteratod monitoring compounds (DMC) recoveries
e | X laboratory control sample {LOCS) recoveties
171 X matriz snike and matrix spike duplicate recoveries
18 X serial dilutions
19 X post digestion spikes
24 X standard reference materials
b i equinment blanks
22 X trip blanks

Stege 2B validation builds on the validation conducted {n Stage TA. Stage 2B validation of the Iahorarory analytical data package consists of the
Stage 24 validatior: plus the verification and validation checks for the compliance of instruiment-telated O

Verified

YES | NO

NiA

QC Procedure or Check

Initial calibration data (e.g., ICAL standards, OV standards, I0Bs) are provided for alf requested
analytes and knlked to feid samples reported. For each indtial calibration, the calibration type used is
present along with the initial catibration equation used including any welghting factor(s) applied and
the associated correlation coefficients, as appropriste, Recaleulations of the standard congentrations
using the mitial calibration curve are present, along with their associated percent recoveries, as
appropriate {e.g., if required by the project, method, or comtract). For the ICV standard, the
associated percent recovery (or percent difference. as appropriate) is present,

b

Aporopriate number and concentratiou of initial calibration standards are present,

Continuing calibration data (e.g. CCV sundards and CCBs) are provided for all requested analytes
and tuked to field samples reported, a5 appropriate, For the CCV standard(s), the associated percent
recoveries {or percent differences, as appropriate) are present.

26

b B

Reparted samples are bracketed by CCV standards and CCBe standards as appropriate.

27

Method specific instrument performance checks are present as appropriste (e.g., tunes for mass
spectrometry methods, DDT/Endrin breakdown checks for pesticides and aroctors, instrument bloaks
and interference checks for ICP methods).

Frequency of mstrument QC samples is checked for appropriatensss (e.g.. gas chromatography-mass

spectroscopy [GC-MST tunes have been run every [2 hours),
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Data Validatton Report for VOA Analyses
South Tacoma Channel Seep Site
Case 40200 8DG K iINT

Stage 3 validation builds on the valldation condueted in Stage 2B. Stage 3 validation of the faboratory analvtical data package consists of the
Srage 78 validation plus the recaleulation of instrument and sample results from the Iaboratory instrument responses, and comparison of
recniculated resilis in Iaboratory reported Tesults,

Yerified MiA O Procedure or Check
YES | NO
Instrument response data (e.g., GC peak areas, ICP corrected intensities) are reported for requestad
analytes, surrogates, internal standards, and IMCs for all requested fleid samples, matrix spikes,
28 matrix spike dupleates, LCS, and method blanks as well as calibration data and mstrament 20
checks (e.g., tunes, DDT/Fodrin breakdowns, inter-element cogrection factors, and Florisil cartridge
X checks).
30 Reported target analyte instrument responses are associated with appropriate internal 1 standard
X ammivie(s) for each (or selected) analyte(s) (for methods using internal standard for calibration),
Fit and appropriatensss of the initial calibration curve used or requited (e.g., mean calibration tactor,
33 regression analysis [linear or non-linear, with or withont weig ghiing factors, with or without forcing)
] is checked with recalculation of the initial calibration curve for each {or selected) analyte(s) from the
X msrment response,
32 Comparison of insirument responss o the minimum Tesponse 1'equiremenis for each (or selected)
X analyie(s).
33 - Recalculation of each {or se aeiul} opening and closing CCV (and CC‘B\ regponse from the peak
T1LX data renoried for each {or selected) analvte(s) from the instrument responss, as appropriate,
34 Compliance check of recaleulated opening and/or closing CCV (and COB) response (o receloulated
X initial calibrasion response for each {or seleeted) analyte(s).
35 Eccalenlation of percent ratios for each {or selected) tune from the instrument response, as
P appropriate,
36 Compliance check of recalonlated percent tatio for sach (or selected) tine from the instrument
x _ TesSponse.
37 Recalowation of each {or selected) instroment performance check (e.g., DIT/Endrin breakdown for
X pesticide analysis, instrument blanks, interference checks) from the instrument response,
38 Recaleulation and compliance check of retention tme windows (for .{-bz"smamgxaph%c methods} for
X each (or selected) analviel(s) from the laboratory reporied retention tmes,
39 Recalcalation of reported resulie for each reporied {or selecied) trget analyte(s) from the instrument
X TESPONEE.
Recateulation of each (or selected) reported spike recovery (surrogate recoveries, DMC recoveries,
40 LCS recoveries, duplicate analyses, matrix spike and matrix spike duplicate recoveries, serial
X ditutions, post divestion spikes, standard reference materials etc.) from the instrument response.,
Fach (o1 selectad) sample result(s) and spike recovery{ies) are evaluated by comparing the
a3 recalcolated numbers to the laboratory reported munbers according 1o the vequirements md
X enidelines present In national o repional data validation documents, analvtical method(s} or contract

Note: Selection of analytes, spikes, and performance evaluation checks for the Stage 3 validation checks for a laboratory
analytical data package being verified and validated generally will depend on many factors mcluding (but not limited o) the tvpe
of verification and validation being performed (manval or electronic), reqairements and guidelines present in national or regional
datba validation documents, analytical method(s) or contract, the number of laberatories reporiing the data, the number and type of
anatytical methods reported, the number of analytes reporfed in each method, and the namber of detected analvies.

- Stage 4 - Data Validution

Stage 4 va ;cian{m builds on the vrﬂadazwn comiuﬂmd in Stage 3. Stage 4 validation of the labfwat(w andhﬁ)m data package consists of the
Stage 3 validation phus the evaluation of instrument sutputs,

Verified
YES | NO

N/A : ¢ Procedore or Check
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Data Validation Report for YOA Analyses
South Tacoma Channel Seap Site
_ Case 40209 SDG JCINZ
Al required instrament outputs {e.g., chromatograms, mass spectrs, atomic emission spectra,
42 instrument background corrections, and interference corrections) for evaluating sarmple and
X instrument performance are present.

Sample resuits are evatuated by checking each {or selected) insirument output {2.g., chromatograms,
&3 mass sgectra, atomic emission speetra data, imtf'u;r.;em background corrections, imsri‘e&‘srzcéﬁ
orpections) for correct identification and quantitation of analyies (e.g., peak integrations, use of

X appropriae internal standards for guartitation, elution order of analytes, and interferences).

44 Fach {or selected) instrument's ontput(s) s evaluated for confirmation of nop-defected or tentatively
X identified anaivies,

Mote: Selection of instrument outputs for the Stage 4 validation checks for a laboratory analytical dats package being verified
and validated generally wifl depend on many factors includiog, but aot limited to, the fype of verification and validetion belng
performed {efectronic or manual), requirements and guidetings present in national or regional data validation documents,
anaiytical method(s) or contract, the number of laboratories reporting the data, the number and type of analytical methods
reported, the number of analvies reported in each method, and the number of detected analytes.

Attachments in the email:
Summary of Sampies Analyzed (Samplie Index}

Summary of Electronic Data Review
Validated Electronic Data Deliverables
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1A - FPORM I VCA-1 EPA SAMPLE NO.

VOLATTILE CRGANICS ANALYSIS DATA SHREET
JDINZ

Tab Name: A4 SCIEZNTIFIC, IWNC. Contract: EDPWOAQ38

Lab Code: nd Casza No.: - 40457 Mod. Ref No.: SDG No.: JD1INZ

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: D01Z2630-01
Bample wt/vol: 5.00 {g/mi; nL Lab File ID: H3145.D

Leyel: (TRACE/LOW/MED) LOW Date Received: G8/03/2010

% Moisture: not dec. Date Analyzed: 08/08/2010

GU Coluomn: DB-624 Th: C.20  {mmw) Dilution Factoxn: 1.0

S5o0il Bxtract vVolume: {ul) Soll Aljguot Volume: {uL)
Purge Volume: 5.0 {mL)

CAS NO. COMPOUED 0
75-71-8 Dizrlorodifluoromethane 5.9 i
T4-B7-3 Chigromethane 5.0 U
75-01-4 vinyl chloride 5.0 U
74-83-9 Bromomethang 5.0 U
75-06-3 Cnlgrocthane 5.0 U
TH~65-4 Trichlersflugromethans 5.0 U
T5~35-4 1,1l-Dichlorcethene 5.0 I}
T30 1,1,2-Trichlore-1,2,2-triflucroethans 5.0 u
67-64-1 Rostone 13
Ta-15-¢ Carbon disulfide 5.0 G
78-20-% Methyl acetale 5.0 G
75-09-7 Mathylene chloride 2.7 FEil
158-60-5 trans-1,2-Digkloroethene 5.0 I
1634-04-4 Methyl tert-butyl ether 5.8 v
T5-34-3 1,1-Dichleoropsthane 5.0 H
L56~58-2 cis-1,2~Dichloroethens 5.0 T
78-93-3 2~Butansne 10 U
F4-87F~5 Bromochloromethane 5.0 U
&T-65-3 Chloroform 5.0 y)
71-55-% 1,1,1-Trichloroethane 5.0 U
11i0-82-7 - Cyclohexane 5.0 G
56-23-3% Carbon tetrachloride 5.0 U
T1-43-2 Benzene 5.0 U
107-06-2 1,2-Dichlorosthane 5.0 U
123-91-1 1,4~Dioxane 100 K

Report 1,4-Dioxane for Low-~Medium VOA analysis only

SOMDL.2 (8/2007)

TN
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1B - FORM I VOA-2 EPA SAMPLE NO.
VOLATILE QORGANICS ANALYSIS DATA SHERT
JDINZ

Tab Name: A4 SCIEBNTIFIC, INC. Contract: PWOS038

Lab Code: a4 Case No.: 40457 Mod. Ref No.: SDGE No.: JDINZ

Matrix: [SOIL/SED/WATER) WATEF Lal Sample ID: 0012680~01
Sample wt/vol: 5.00 {g/mL) mL Lab File ID: H3145.D
Level: (TRACDE/LOW/MLD) LOW Date Received: Ce/03/2010

% Modisture: not dec. Date Analyzed: 09/08/2010

ZC Column: DE-624 in: 0.20 {om} Dilution Pacter: 1.0

Spil Dxtract Volume: {ul} Seil BRliguot Volume: {ul}
Purge Volume: 5.0 {mlL}

B CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg)uc/L o
78-01-6 Trichlorcethene 5.0 U
108~87-2 Methylcoyelchexrane 5.0 &}
78~E7 -5 1, Z~-Dichlorcpropane 5.0 U
FE-27-4 Bromodichioromethans 5.0 ]
10061-01-5 cis-1,3-RDichloropropane 5.0 T
108-10-1 4-Methyl-Z2-pentancne i T
108-88-3 Toluaene 5.0 u
10062-02~6 trans-1, 3-Dicnloropropene 5.0 U
79-00-5 1,%1,2-Trichloroethane 5.0 U
127-28-4 Tetrachleroethene 5.9 U
591-78-6 2-Hexanane 30 [y
124-48B-1 Dibromochloromethane 5,0 4]
106~93~4 1,2-Dibromoethane 5.0 o)
108-90-7 Chlorocbenzene 2.0 W)
100~-41-4 Bihylbancens 5.0 )
55476 o~Xylene 5.0 U
179601-23~1 | m, p-Kylens 5.0 u
100-42-5 Styrens 5. J
FE5-25-2 Bromoform 5.0 b)
$8~B2-8 Isopropylbenzene 5.0 il
79-34-5 1,1,2,2-Tetrachlorosthane 5.0 J
541-73-1 1, 3-Dichlorobenzene 5.0 U
106-66-7 1, 4-Dichlorobenzene 5.0 U
85-EB0~1 1, Z-Dichlorobaenzene 5.0 U
96-12-8 1, 2-Dibromo-3-chloropropane 5.0 u
120-82-1 L, 2,4-Trichlorobhenzene 5.0 )
Bi-61~6 1,2,3-Trichlorobenzene 5.0 I

ENERYBOIY

iﬁ S A ¥ dru

SOMRL1.2 (E/72007) @
11 &M
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. 1J - FORM I VOAR-TIC EPA SAMPLE NO.
- VOLATILE ORGANICS ANALYSIS DATE SHEET

TENTATIVELY IDENTIVIED COMPCUND JDINZ

Lal Name: A4 SCITDNTIPIC, INC, Contzact: EP®O5036

Lab Code: nd Case No.: 40457 Mod. Ref No.: 3DG No.: JDINZ

Matrix: [SOIL/3ED/WATER) WATER Lab Sample ID: 0012620~G1

Sample wt/vol: .00 {g/mL) ik Lab File ID: H3145.D

Level: {TRACE or LOW/MELD) LOW Date Received: 09/03/2010

% Moisture: not dec. Date Analyzed: 03/08/2010

GC Column: DE-024 D 0.20 {rm) Dilution Factor: 1.0

8011 Extract Volume: {ul} Scil Aliguot Volume: ful)

CONCENTEATION UNITS: (ug/L oT ug/ kg ug/L Purge Volume: 5.0 {mL)

"CAS NUMBER COMPOUND NAME RT EST. CTONC. 0

48
0z
03
04
05
06

N7
S

1]
08
10
11

"
-

13
4
15
16
17
18
12
20
21

¥
Z

23
24
25
286
271
28
29
3G

EGE6708" Total Alkanes . N/A
‘EpA-designated Registry Mumber.




1A - FORM I VOA-1 ' EPA SAMPLE NO.

VOLATILE ORGANICS ANARLYSIS DATA SBERT
JDING

Lab Neme: &4 SBCIEWNTIFIC, INC, Contract; BrWOLO3E

Labh Code: 24 Case No.: 401457 Mod. Ref Ho.: 8DG Ne.: JDINZ

Matrix: (SOIL/SED/WATER) WATER Lab Bampis ID: B012690-02
Sample wt/vol: 5.00 {g/mL} s Labk File ID: H3144.D

Level: (TRACE/LOW/MLED) LOwW Date Reckived: 0e/03/2010

% Moisture: not dec. Date Analyzed: C8/08/2010

GC Column: DE-624 ID: B.20  {mm) Diluticn Factor: 1.0

S0il Extract Volume: . {ulL;} Spil Aliqueot Volume: {ul)
Purge Volume: 5.0 (L)

CORTENTRATICR

CAS NO. COMPOTIND (bg/L or we/kglu 9
75-71-8 Dichlerodifluoromathane 5.0 U
74-87-3 Chloromethans 5.0 u
75-01~4 Vinvi chloride 5.0 u
74-83~9 RBromomethane 5.0 ¢
75-00~3 Chlorcethane 5.0 U
75654 Trichlorofluaromathans 5.0 U
75-35-4 1,1-Dichiorosthens 5.0 o}
Te-15-1 11,1, 2-Trichlero-1,2,2-trifiucroethane 5.0 U
87-64-1 Acetone 3{} Y 3 (}
75-15-0 Carbon disulfide 5.0 g
79-20-8 Methyl acetaie 5.0 g
75-08-2 Methylene chloride B.9 }{L}
156-60-5 trans-1, Z-Dichloroethene 5.0 u
1634~D4-4 Methyl tert-butyil ether 5.0 U
75-34-3 1,1-Dichloroethane 3.0 u
156-5%-2 cis~1, 2=Richloroethene 5. U
78-983-3 Z-Butancae 10 U
74~97-5 Bromochloromethane 5.0 s
57-66-3 Chloroform 5.0 U
71-E5b=~6 ] 1,1, 1~-Trichiorgethane 5.0 ¢
110-82-7 Cyclohexane 5.0 u
56~23~5 Carbon tetrachloride 5.0 T
71~43-2 Benzene 5.0 U
107-06-2 1,2-pichlorcethans 5.0 U
123-81-1 1,4-Diovzane 10¢ B

Report 1, 4-Dioxane Tor Low-Medium VOA analysis only




1B ~ FORM I VOA-2 EFA SBMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHERT
JDIN3
Lab Name: Ad SCIENTIFIC, INC. Contract: EPFWO503S
Lab Code: Ré Case No.: 40457 Mod, Ref Ho.: aDG No.: JDIN2
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: BOLZ680-02
Sample wt/vol: 5.00 {g/mi.) ml Lab File ID: H3144.D
Level: {(TRAZE/LOW/h LOW Date Received: Ce/03/2010
% Molsiure: not deo. Date Analyzed: 08/0%/2010
GC Column: DR~6Z4. e 0.20  (mm} Diiution Factor: 1.0
Soil Fztract Volume: {ulL} Soil Aliguot Volume: (ul)
Purge Volums: 5.0 {mL)
B CONCENTRATION SNITS:
CA3 NO. COMBOUND fug/lL or ug/kglug/L 0
78-01-~6 Trichicrosthene 1.2
108-87-2 Mathyvicyclichsxane 5.0
TH-8T-5 1,2-Dichlioropropane 5.0 3
75-27-4 Bromodichioremethane 5.0 G
10061-C1-5 cia~1, 3-Dichloropropens 5.0 I
108-10-1 4-Methyl-Z-pentanane 10 18]
108-B8~2 Toaluene 5. U
10061-02-6 trans-i, 3-Dichloropropene 5. U
75~00-5 1,1,2~Frichlorpethane 5. G
127-18~4 Tetrachloroethene 5.0 U
h91-78-¢ Z-Hexanone 1¢ U
124~48-1 Dibromochloromethane 5.0 9]
106-93-4 1,2-Dibromoethans 5.0 g
108-90-7 Chlorobenzens 5.0 31
100-41-4 Ethylbenzene 5.0 U
85-47-6 o-Xylene 5.0 U
178601-23-1 | m, p~Xylene 5.0 )
1200-42-5 Styrene 5.0 )
T5-25-2 Bromopionm 5.0 U
38-82-8 Isopropylbenzene 5.0 U
78-324-5 1,1,2,2-Tetrachloroethane 5.8 U
541-73-1% i, 3~-bichlorobenzens 5.0 s}
106-46-7 1,4-Dichlorchenzens 3.0 s}
95-50-1 1,2=-bichlorcbhenzene 3.0 u
96-12-8 1, 2-pibromo-3-chlorspropane 5.0 U
120-82-1 1,2,4-Trichlorobenzens 5.0 U
B7-61-6 1,2,3~Trichlorocbenzens 5.0 U
XN,
Aﬁ/;é?/ica
SUBEREREY



15 - FORM I VOA-TIC

EPR SBMPLE NO.

VOLATILE ORGANLITUS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS JDINZ

Lab Name: A4 SCIERTIFIC, INC. Contract: EFWOEDDZ6
Lab Code: Ad Case No.: 40457 Mod. Ref No.: SDG No.: JRIN2
Matrix: {SCIL/SED/WATER) WATER Lakb Sample ID: 0012690-02
Sample wt/vol: 5.00 {g/mi) mL Lab Files Ih: H3144.D
Level: {TRACE or LOW/MED: LCH Date Regeived: 08/03/2010
% Moisture: not dec. Date Analyzed: 08/09/20C10
GC Colgmn: DB-624 io: 0.20 {mm) Dilutien Factoxr: 1.0
S50il Extract Volume: (L} Scil Aliouet Volums: (ul)
CONCENTRATION UNITS: (ug/L or ug/ky) ug/L Purge Volume: 5.0 (mI)

CAS NWUKBER COMPOUND KAME RT EST. CONC. Q
£9E6758" Total Rlkanes N/A

'$pA-designated Eegistry Number.

an,

TEBE!

SOMDE. 2

PN

3»@9

pE4E
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[



1A - FOEM I VOA-1

EPA SAMDLE NO.

VOLATILE ORGANICS BNALYSIS DATA SHERT
JDINE

Lab Name: A4 BCIENTIFIC, INC. Contract: BEPROL036
Lab Ceode: X Cass No.: 40457 Mod. Kef No.: ADG Neo.: JDLNZ
Matrix: {SQ0IL/SED/WATER) HATER Lab Bample I3: 06012690-03
Sample wt/vol: 5.00 {g/ml} wl: nakh File ID: HE3146.D

Level: (TRACE/LOW/MEDY LOwW Date Recelived: Go/03/201¢

% Moisture: not dec. Dats Analyzed: G8/0%/2010
GC Column: DB~624 ID: '0.20 {mr) Dilution Factor: 1.0

S¢il Extract Volume: {ul) Scil Aligueot Volume: {ul)
Purge Volume: 5.0 {ml)
CORCENTRATION URIES:

CAS NO. COMPOUND fug/L or ug/kyg)ug/L 0
75-71-8 Dichloredillusreomethana 5.0 U
T4-87-3 Chlorcmethane 5.0 U
75-01-4 Vinvl chioride 5.0 g
74-83-9 Bromomethans 5.0 U
75-00-3 Chloroethane 5.8 U
75-65—-4 Trichloroflusromethane 5.0 U
75-35-4 1,1~Dighlorosthene 5.0 u
T6-13-1 1,1,2-Trickloro-1,2,2-txiflucroethans 5.0 )
67-64-1 Acetone 13 L
75-15-0 Carbon disulfide 5.0 )
78~20~9 Methyl aneTate 5.0 b
75-06-2 Methylene chioride B.3 AU
156-80-3 trans-1,2-Dichloroethane 5.0 U
1634~-G4-4 Methyl fert-butyl ether 5.0 u
75-34~3 1,1-Dichloroethans 5.0 o)
156-5%-2 zis—l,z2-Dichlorpethans 5.0 ol
78-93-3 Z~Butanone 10 U
74-97-5 RBromochloeromethane 5.0 ¥
67-66-3 Chicrofcrm 5.0 U
71-55-¢6 1,1, 1-Trichloroethane 5.0 U
114-82-7 Cyclchexane 5.0 u
56-23-5 Carbon tetrachloride 5.0 U
71-43-2 Benzene 5.0 u
107-06-2 1,2-ichlorcethane 5.0 u
123-91-1 1, 4-Dioxane 106 P2

Report 1,4-Diozane for Low~Medium VOR analvsig only

,
BOMOL .2

(B/2007}



18 - FORM I VOR-2 EPA SBMPLE NO
VOLATILE ORGANICS ARALYSIS DATA SHEEBT
JDING
Lap Name: Ad SCIENTIFIZ, INC. Contractr EPWGE03E
Lan Code; Rd Case HNo.: 40457 Mod. Ref No.: 3PRG No.: JOLN2
Matriz: [SOIL/SED/WATER) WATER Lab Sample ID: 0012620~-03
Sample wt/vol: 5.00 {g/ml} mh Labh File ID: H3146.D
sevels (TRACE/LOW/MED) LOW Date Recelived: 08/03/2010
% Moisture: not dec. Iate Analvzed: pe/s08/201c
GC Colunn: DB-624 ID: Q.20 (mm} Dilution Factor: 1.0
5011 Extract Volume: (ul) S5cil Aliguot Volume: {fuls)
Purge Voliumme: 5.0 (ml.}
CORCENTRATION UNITS:
CAS NO. COMPOUND tug/T o7 uglke g/l o
78-01-6 Trichlorpethens 5.C 8]
i08~87-2 Methyloyclichexane 5.0 U
78-87-5 1,2-Dichloropropane 5.0 U
TE-277-4 Bromodichloromethans 5.0 [of
10081-01~5 ¢ls-1, 3-Dichlorcpropense 5.0 |
108-10-% 4-Msthyl-Z~pentanone 10 U
198~-88~3 Toluene 5.0 )
10061-02-6 trans-1, 3-Dichlorepropene 5.0 U
79-00-5 1,1, 2-Trichlorcethane 5.0 U
127-18-4 Tetrachlorcethene 5.0 U
£91-78-¢ 2=Hexanone 10 U
124481 Dibromechloromethane 5.0 u
104-983-4 L, 2-Dibromoethane 5.0 U
108-90-7 Chlorebenzene 5.0 Is)
100414 Ethyibenzene 2.0 u
9E-477-6 c-Xylene 5.0 U
179601-23~1 | m,p-Xylene 5.0 U
1G0-42-5 Styrene 5.0 U
75-25-2 Bromeform 5.0 U
48-82-8 Isopropylbenzens 5.0
Fh-34-5 1,1,2,2-Tetrachloroethans 5.0 b
541-73-1 1, 3-Dichlorobenzene 5.0 U
i06-46-7 1,4-bichlorobenzene 5.0 jaf
85-50-1 1, 2~bichlorobenzene 5.0 U
GE-12-8 1,2-Dibrome~3-cnloropropane 5.0 )
120-82-1 1,2,4-Trichlorcbenzene 5.0 U
B7-61-6 1,2,3-Trichlorchenzene 5.0 U

50MC1

.2

(8/2007)
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1d - FORM I VOR—TIC

VOLATILE

ORGANICS ANALYETS DA

T SHEET

EPA

SAMPLE WO,

TENTATIVELY IDENTIFIED COMPOUNDE JDIN4

Lab Name: AfL BCTENTIFIC, INC. Centract: EPWOL03%5
Lab Cede: A4 Case No.; 40457 Mod. Ref No.: 8DG No. JDIN2
Mabrlix: (3CIL/SED/WATER) BATER Lak Sample ID: 001268003
Sample wt/vel: 5.Q0 fg/mL) i Lab File ID: H3246.D
Level: (TRACE on LOW/MED] LOwW Date Réceiveé: 08/03/2010
% Moisture: hot dac. Date Analvzed: 02/09/2018
G0 Column: LB-624 IDs 0.20 frre)  Diluiion Factorn: 1.0
So0il Extract volume: {ul:) Sclil Aliguot Volume: ful)
QONCENTRATION UNITS: {ug/L or ug/kyg) gy /L Purge Volume: 5.0 {mL}

CAS NUMEER COMPOUND NAME RT BET. CONC. Q
E966796" Total Alkanes M/B

*EPA—designated Reglistry Number.

SOMOL.2

(8/20077)



1A - FORM I VDA-1 EPA SAMPLE NO.
VOLATILE QORGANICE ANATLYSIS DATA SHEET
JD1INS
Lab Name: A4 SCIENTIFIC, INC. Contract: FPROEC26
Lab Code: Ad Case Ho.: 40457 Mog, Ref No.: BLG No.: JDIN2Z
Matrix: (SQIL/SED/WATER) WATER Lab Sampls ID: NO12830-04
Sample wt/vol: 5.00 {g/mi} ml Lab Flle ID: H3147.D
Lavel: [TRACE/LOW/MED} nOW Date Received: 0S/03/20L0
% Moisture: not dec. Date Analyred: G8/08/201¢C
HC Column: DB-624 Ik G.20  {mm) Dilution Factor: 1.0
Bolil Extract Volume: {ul) Soil Aliguot Volume: {uL) -
Purge Voluma: 5.0 {mi}
CORCEINTRATION DNITS:
CAS NO. COMPOUND {ug/L or ug/kg) 'LZE/IJ 8
75-71-8 Dichlorediflusronethans 5.0 U
74~87-3 Chleromethane 5.0 U
75-01-4 Vinyl chioride 5.0 U
74-83-2 Bromomethans 5.0 U
T5-00-3 Chleroethane 5.0 u
T5-£5-4 Trichloroflugromethane 5.9 U
75-35-4 i, 1-Dichlorcethene 5.9 ¥]
TE=13w1 i,1,2-%richlore-1,2,2-triflunroethane 5.0 G
€7-64-1 acetone 20 E}
TE-15-0 Carbon diswlfide 5.0 U
5209 Methyl acetate 5.0 U
75-08-2 Methylene chloride 5.0 P
156-60-5 trans-1, 2-Dichlorcethene E.Q 1)
1634-04-4 Methyl tert-buiyl ether E.D
75-34-3 1, i-Dichleroethans 5.0 U
156-55-2 cis-1,2-Dichloroethans 5.0 3
76-93-3 2-Butanone 10 U
Téd~-87-5 Bromochloromethans 5.0 ol
67~66-3 Chloroform 5.0 )
T1-5E-6 1,1,1-Trichlozoethane 5.0 T
110-82-7 Cvclohexane 5.0 U
5g-23~5 Carbon Tetrachloride 5.0 o]
71-43-2 Benzense 5.0 U
107~06-2 1, 2-Dichioroethane 5.0 u
123-31-1 1, 4-Dioxane 100 AR

Report 1,4-Dicxane for Low-Medium VOA aﬁalysis

only

-~
EZ
f{/@é?/iab
ERophnnng
50M01.2 (8/2007)



IB -~ FORM I VQOA~-2

EPA SAMPLE NO.

VOLATILE CORGANICS ANALYSIE DATA SEEET
JDANG

Lalb Name 24 BCTENTIFIC, INC. Contract: EPWOSG 36

Lab Cods ad Case No._: 40457 Mod, Ref Wo.: S0G No.: JDINZ
Matrix: (S8OILL/SED/WATER) WATER Lab Sample ID: 0012690-04
Sampie wi/vol: 5.00  {g/mLj mL Lab File ID: E3147.D
Level: (TRACE/ILOW/MEDY LCW Date Received: 09/03/2010

% Molsture: noit dec Date Analyzed: 0%/09/2010

GC Column: DE-€24 ID: 0.2C  {mm] Diluticn Factor: 1.0

Soil Extract Volume: [geum| Soil Alicuot Volume: (UL}
Purge Volume: 5.0 {mL}

CONCERTRATION UNITS:

CAS NO. COMPOUND (Ug/L or ag/ke)ug/L a
79~01+-6 Trichleorosthen z.1 G
108-87~2 Methylovcolohegane 5.0 u
18-87-5 1,2-Dichloropropans 5.0 U
T5~2 7w Bromodichloromethane 5.0 U
10061-01~5 cis-1,3~Dichloropropens 5.0 U
108-10-1 d-Methyli~Z-pantannsne 10 U
108-88-3 Toluene 5.0 U
10061-02-6 rans-1, 3-Dichloropropens 5.0 ¢
79-00-5 L, %2,2-Trichlorcethans 5.0 U
127184 Tetrachlorecethene 5.0 U
581-78~4 2—Hezanone 10 g
124-48-1 Dibromochlorgmethane 5.0 v
106-53-4 1, 2-Dibromoethane 5.0

108~90-7 Chlorcbenzene 5.0 - v
100-41-4 Ethyibenzene 5.0 u
85~ 478 o-Xyiene 5.0 g
1795801-23-1 | m,p-Xylens 5.0 4
100-42-5 Styrene 5.0 U
75-25-2 Bromoform 5.0 5]
98-82-8 Lsopropylbenzens 2.0 U
79-34-5 1,1,Z,2-Tetrachioroethane 5.0 U
541-73-1 1,3-Dichlarphenzene 5.0 U
106-46-7 1, 4-Dichlorobenzene 5.0 U
95-50~1 1,2-kichlorchenzens 5. U
98-12-8 1, 2-Dibromo-3~chloropropans 5. U
120~-82-1 1,2,4-Trigchloxrohenzens 5. U
BY-6)-6 1,2, 3-Trichliorohenzens 5. e

i!/}g 1o

BnGREREs1

30mM01.2 (8/2007}
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1J - FORM T VOA-
TICS ANALYSIR

VOLATILE ORG

TLiC EPA SEMPLE NG.

DARTE SHEET

TENTATIVELY IDENTITIED COMPOUNDE JDIRG

Lab Name: A4 SCIENTIFIC, INRC. Contract: EPWOLEN36
Labk Code! Ad Case No,: 40457 Mod. Ref No.r SDE No.: JoInz
Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 001268004
Sample wt/vol: 5.00 {g/mi} T LablFile D H3147.D
Level: (TRACE or LOW/MED) LOW Date Received: 08/03/2010
& Molsture: not dec. Date Analyzed 09/08/201C
GC Column: DBE-£24 I: c.z20 (e } Diluticn Factor: 1.0
Sctl Bxtracht Volume: [ulL) Soil Aligust Volume: {ul}
CONCINTRATION UNITS: {ug/L or ug/kg) u.g/L Purge Vol{me: 5.0 {mL}

CA3 KUMBER COMPCUNE NAME RT EST. CONC. Q
£956796" Total Alkanes N/A
Epa-designated Registry Numbor,

t1/18/7 0
DENEREERGEZ
B0MOL.2 (B/2007)



Laly Tianme:

1o - FORM T 5v-1

Lab Ceode: 24
Matrisn:
Sample wt/vol:
Level:

% Moisture:

Concentrated Extract Volume:

Injection vVolume:!

{30IL/SED/WATER)

{LOW/MED)

1000 {ul}

1.0 {ul} GPC Fastor: 1.0

Date ExXT

EPh BAMPLE NO.

SEMIVOILATILE ORGANICS ANALYSTS DATHA SHTET
JDIN3
A4 SCIENTIFIC, INC. ntragy. EPWOS{03E
Casg No.: 40457 Mod. Ref No.: SDG No.: JILNZ
WATER Lab Sample ID: 001269002
1000 (g/mL) mL Lap Fils ID: n7300.D0
LOw Exctraction: {Typs) CONT
Deganted: (Y/N) Date Rsceived: 02/03/2C1C

racted: 08/07/2010

bate Analyzed: 02/08/201C

GPC Cleanup; {¥/N) N  pH: Dilution Pactor: 1.0
CONTENTRATION UNITE:
CAS HO. COMPOUHD tug/L or ug/kgiuglL 0
100-52-7 Benzaldelivde 5.0 U
108-85-2 Phanol 5.0 U
111-44-4 Bis {Z~chlorosthyliether 5.0 §]
85-57-8 2-Chlorophenol 5.0 U
95-48-7 Z2-Methviphencol 5.0 ¥]
108-60-1 2,2"'-0xvbis (I-chloropropane) 5.0 j¥]
28~-86-2 Acetophenone 5.0 U
106-44-5 4-Methyiphenol 5.0 u
E21-64~7 K-Nitrogso-di-n-propylamine 5.0 U
&F-T2~1 Hexachloroethane 5,0 U
98-35-3 Hitrohenzens 5.0 U
FR=50-1 Isophorone 5.0 5
BE-75-5 2-Nitrophenol 5.0 U
105-67-8 2,4-Dimethylphencl 5.0 )
111-%1-1 Bl¢;2 ~chlorcethoxy) mathane 5.0 o
126~83-2 2,4~Dichlorophencl 5.0 T
QEL~20~3 Naphtha*@ne 5.0 )
106-47-8 4~Chliorcaniline 5.0 Hl
g7-68~3 Hexzachlorohutadisehe 5.0 i)
LO5-80-2 Caprolactan 5.0 4l
55-50-7% 4-Chicro-3-methyiphenol 5.C ]
gl-57~4 2-Mathylnaphthalene 5.0 U
77474 Hexachloroosyolopentadiens 5.0 U
88-06-2 Z,4,6-Trichlcorophenol 5.0 U
$h-%5-4 2,4, 5-Trichicrophencl 5.0 [
82-52-14 1,1'~-Biphenyl 5.0 o
81-58-7 2-Chloronaphthalene 5.0 U
88-74-4 Z-Mitroaniline 1.0 )
131-11-3 Dimethyvlphthalate 5.0 )
606-20-2 2, 6~Dinitrotoluene 5.0 i
26B-928-8 Acenaphthylene 5.0 U
9%-04-2 3-Nitroanilins 10 g
83-32-8 Acenaphthene 5.0 U

SOMO1.2

L
Hﬁ?ﬂc

(8/2607)



1E -~ FCORM T Bv-2

BPE SAMPLE XWO.

SEMIVGLATILE ORGANICS AWALYSIE DATAR SEEET
JDIN3
Lab Name: B4 SCIENTIFIC, IRC. Contract: EPWO503%
Lab Code: Al Case No.: 40457 ¥od. Ref No.: 8DG No.: JDINZ
Matrix: (S0IL/SED/WATER) WATER Lab Sample ID: GOLZ2650-02
Samplie wt/vol: 1060 {g/mL) ml Lap File ID: B7300.D
Level: {(LOW/MED! LCW Extraction: (Type} CONT
% Moisture: becanted: (Y/N) Date Received: 09/03/2010
Concentrated Extract Volume: 1006 {ul) Date Extracted 09/67/2010
Injecticon Volume: = 1.0 (ul} GPT Factor: 1. Date Anzlyzed: 09/08/2010
GPC Cleanup: (¥Y/N} N nH: bilutionr Factor: 1.0
CONCENTRATION UNITS:
CAS NHO. COMPCUND ‘ tug/L or ug/keiug/L o)
51-28-5 2, 4-Cinitrophenol 10 )
i00-02-7 {-Nitrophens) 10 [i]
132-64-9 Dibenzefuran 5.0 ¢)
121-14~2 2, 4=-Dinitrotoluene 5.0 U
BL-66-2 Diethylphthalate 5.0 U
88-73-7 Flucrane 5.0 U
FO05-T72-3 4-Chlerophenvl-pnanylather 5.0 U
1006-01-6 4-Nitreaniline 10 T
534-52-1 4, 6-Dinitro-2-methyliphenol 10 U
B5-30-6 N-Nitrosodiphenviamine (1) 5.0 U
895-34-3 1,2,4, 5~Tetrachlorepanzens 5.0 ko
101-585-3 f-Bromophenyl-phenylether 5,0 i#
1lB=-74-1 Hexachlorobenzene 5.0 U
1412-24~9 Atrazine 5.0 U
B7-86-5 Pentachlorophenal 10 ]
B5-01~8 Phenanthrene 5.0 )
120-12-7 Anthracene 5.0 9]
B6-74-8 Carbazole 5.0 [§]
B4-74-2 Di-n-butylphthalate 5.0 U
Z06-84-0 Fluoranthene B 5.0 i
129-00-0 Pyrene 5.0 U
g5-68-7 Butyibenzyiphthalate 5.0 U
91-84~1 3,3'-Dichlorobenzidine 5.0 U
56-55-3 Benzo (a; anthracenes 5.0 U
215-01-8 Chrysene 5.0 U
117-81-7 Bis{2-ethylhexyliphthaleate 5.0 ")
117-84-0 Di-n-octyvlphthalate 5.0 U
205-55-2 Benze (b) Fluocranthene 5.0 9)
207-08-9 Benzo (k) flucranthene 5.0 [§]
50-32-8 Benzo (&) pyrene 3.0 U
143-38-5 Indeno (1,2,3-cd) pyrens 5.0 %)
53-70-3 Dibenzo (a,h} anthracense 5.0 J
191-24-2 Benzo (g,h,1) perylene 5.0 v
&58—90—2 2,3,4,6~Tetrachlorophenosl 5.0 [§]

irannot be

separated from Diphenylamine

LN
/4 fres

SOMOL.2

(8/2007)



i¥ - FORM I SY-TIC EPA BSANPLE KO.
SEMIVOLATILE DREANICS ANALYBIS DATA SHERT

TENTATIVELY IDENTITIED COMPOURDS JDINZ
Lab Nams: A4 SCIINTITIZ, IHNC. Contract: 2PROEGAE
Lab Code: nd Case No.: 404587 Med. Ref No.: 5DG Ro.: JDINZ
Matrix: {S0IL/SED/WATER} WATER Lab Sample 1ID: 00126890-02
Sample wt/vel: 1000 {g/nl) mo Lal File ID: D7300.D
Level: (TRACE or LOW/MED}) Lo Bxtraction: (Typei: COHT
% Molsture: Decanted: (Y/H} Date Received: Co/03/2CG10
Concentrated Extract vVoluma: 1000 {uLy Date Bxtracted: 08/07/2010
Injection Volume: 1.0 ful) GEC Factor: 1.0 Date Analyvzed: 08/08/2010
GPC Cleanup: (¥Y/N} N pH: Dilution Tactor: 1.0
CONCENTEATION URITS: (ug/L or ug/kg) ug/L
CAS NUMRIR COMPOUND MAME BT BE&T. CONC. Q

0 Unknewn-01 (2.53) 2.989 7.4 Il

G2 Unknocwn-02 {2.53) 1.08 14 J

o3 Unknown-03 (2.53) 1.08 8.2 J

joX:8 Unknown-04 [2.53) 1.15 T.6 J

05 Unknown=-05 (£.67) 7,64 2.5 Tk

06| D10544~50~0 Cyclic octasbomic sulfur 19,51 2.5 JIN

07 Unknown-0€ (15.01) 15.13 2.2 N

08

28

10

11

1z

13

14

15

1%

17

18

19

25

Z1

22

23

24

25

28

27

28

z9

30
ESH6T982 Total Alkanes N/A

fgra-designeted Registry Number.

BOMOL.Z {8/2007;



1D - FORM I 8V-1 EPA SAMPLE NO,
SEMIVQLATILE ORGANICS ANALYSIS DATA SHEET
JDINA
Lab Wame: Ad SCZENTIFIC, TINC. Contract: EDRGL026
Lab Code: 4 Case No.: 40457 Mod. Ref Ne.: 5DG No.: JBLNZ
Matrix: (S0IL/SED/WATER) WRTER Lab Sample ID: 0012650-03
Sample wi/vol: 10006 {g/mid mL Lab File ID: D73046.0
Level: (LOW/MED) LOW Extraction: (Type] CONT
% Molsture: Decanted: (Y/H) Date Regeived: 09/03/2010
Concentrated Extract Volums: 1000 (ulL} Date Extracted: 09/07/2010
Injection Volume: 1.0 f{uL) GPC Factor: 1.0 Date Analyzed: C3/08/2010
GPC Cleanup: (Y/N) N pH: Dilution Fagtor: 1.0
CONCENTRATION CHNITS:
CAS NO. COMPOUND {ug/L or uy/kg)ug/L Q
100-52-7 Benzaldshyde 5.0 U
108-25-2 Phencl 5.0 U
131-44-4 Bis{2-chlorcethyllether 5.0 U
¢5-57-8 2-Chlorophencl 5.0 U
©E~48-7 Z-Mathyiphenol 5.0 u
108-80~-1 2, 2'=0xybis (l-chicropropane! 5.0 [
oB-B&6~2 Acetophenone 2.0 U
108-44~5 4-Methylphenol 5.0 U
ezi-64-7 N¥-Nitroso~di~n-propyiamine 5.0 U
67721 Hexachlorcethane 5.0 U
S8-85-3 Nitrobenzens 5.0 U
TR-55-1 Isophorone 5.0 u
88-75-5 2-Nitrophenol 5.D U
105-87-2 2, 4-Dimethylphencl 5.0 U
111-51-1 Big(2~chicroethoxvimethane 5.0 U
120-83-2 2,4-Dighicorochencl 5.0 U
91-20-3 Naphthalene 5.0 [§]
106-47-8 §-Chlcroaniiine 5.0 u
B7-68-3 Hexachlorobutadiens 5.0 U
105-60-2 Caprolactam 5.0 U
59~50~7 4-Chloro-3~methyiphencl 5.0 g
91-57-6 2~Metnylnaphthalene 5.0 g
T1-47-4 Hezachloroevolopentadiene 5.0 [i]
B8-06-2 2,4, 6-Trichlorophenol 5.0 J
95-85-4 2,4,5-Trizhlorophenol 5.0 a
92-52-4 1, 1'-Biphanyl 5.0 U
91-58-7 2~Chloronaphthalens 5.0 U
BR-T74 -4 Z-Hitroaniline 10 U
131-131-3 Dimethylphthalate 5.0 U
806-20-2 2, 6-Dinitrotoluens 5E.D U
2068~96-8 Acenaphthylene 5.0 U
95-09-2 3-Mitrcaniline 16 u
843-32-9 wenasmhthene 5.9 U
Jf;:fi:}h
e 4
BHRERRNEE LB

30MOL,2

18/2007}



o

IE - FORM I 3V-Z EPA SAMDPLE NOD.
SEMIVOLAT WICS ARALYSEIS DATA SHEET
JTiNg
Lab Name: nd JCTEWTIFIC, ING Contrast: EPWCED32E
Lab Code: 24 Caze Np.: £0457 Mod., Ref No.: SDE No.: JD1IN2
Matris: {SOLL/SED/®ATER) WATER Lab Sample ID: O0ni2e90-03
Sample wh/vol: 1000 (g/mL) mh TLab Fiie ID: D7306.0
Level: (LOW/MED; LOW Extraction: (Type) CONT
% Moisture: Decanted: (¥/H} Date Received: 05/03/2020
Conoentrated Extract Volumo: 1000 {uly Date Extrastsd: 09/07/2010
Injection Volume! 1.0 {uly) GPC Factor: 1.0 Date Analyzed: 0g/0e /2010
GEC Cleanup: (¥/N) N pH: Dilution Factor: i.C
e O CONCENTRATION UNITS:
CRS NO. COMPOUND {ug/L or ug/ kot ug /L o
51-2B-5 Z2,4~Binitrophenol 10 §)
106-02-7 4-Nitrophencl i U
132-64-9 Libenzofuran 5.0 u
121-14-2 2,4-Dinitrotsluene 5.0 U
B4-66~2 Clethylphthalate 5.0 U
B6-73-7 Filucrene 5.0 [§]
7005-72-3 4-Chlorophenyi-phenylether 5.0 g
100-01-6 d-Nitreariline i 8]
534-5z2-1 4, 6-Dinitro~Z-methylphencl G U
B6-30-6 N-Nitrosodiphenylamine {1) 5.0 G
85-94-3 i,2,4,5-Tetrachlorohenzene 5.0 [
101-55-3 4-Bromephenyl-phenylether 5.0 U
118-74~1 Hexachlorobenzene 5.9 U
1912-24-59 Atrazine 5.0 o)
87-86-5 Pentachlorophenel i0 U
85-01-8 Phenanthrense 5.0 U
120-12-7 Anthracena 5.0 u
8g-74-8 Carbazole 5.8 u
84-74-2 Di-n-butylphthalate 5.0 U
206-44-0 Fluoranthens 5.0 U
125-00-0 Pyrana 5.0 U
B5-68-7 Butylbenzylphthalate 5.0 u
91-94-1 3,3"~Dichlorobgnzidine 5.0 U
h6-55-3 Benzo (&) anthracene 5.0 U
216-01-% Chrysens 5.9 u
117-81-17 Bis {Z-ethylhexvl)phthalate 5.0 U
117-84-0 Ii-p-octyiphthalate 5.0 U
205-86-2 Benzo (b} fluoranthene 5.0 [§]
207-08+9 ‘Banzo (k)] flucranthene 5.0 U
50-32-8 Bznzo (a) pyrens 5.4 [i]
183~39-5 Indenc {(1.2,3~cd} pyrene 5.0 U
53-706-3 Dibenzo (a,h) anthracene 5.0 Jij
191-24-2 Benzo {g,h,;i) perylens 5.9 T
58-080~2 2,3,;4,6-Tetrachlorophenol 5.0 U
*Cannot be separated from Diphsayvlamine
(1
ABEERRRS
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SV-TIC EPA SAMPLE NO.

LYSI3 DATE SHERT

COMPOURDS JDING
Lab Mame: Contract: EPWCS03¢€
Lab Cpde: ad Case No.: 40487 Mod, Ref No.: 3DE No.: JBLINZ
Matrix: {(SCIL/SED/WATER) WATER Lab Sampls ID: 00126380~-C3
Sample wt/vel: LOGC  {g/mL: mL Labh ¥ile ID: D7306.0
Level: {(TRACE or LOW/MED) LOW gxtraction: {Type): CONT
% Moisture: Decanted: (Y/N) Date Received: 08/03,2010
Concentrated Extract Velume: 10060 (uLg Date Extracted; 09/C%/2010
Indection Volume: 1.0 {ul) GPC Factor: 1.0 Date Analyzed: as8/08/2010
GPC Cleanup: (Y/H} ¥ pH: Dilution Factor: 1.0
CONCERTRATION UNITS: {uy/L or ug/kg} ug/L
CAS WUMBER COMPCUND WAME RT E3T. COHC. ¢}
01 Unknown-01 (2,53} 0.98 7.2 I
o2 Unknown=~02 (2,52} 1.03 7.8 J
jake] Unknewn-03 (2,53} L.10 3.0 J
04 Unknown~04 [Z.53) 1.15 7.2 T v,
05
Ge
o7
09
10
11
1z
13
L4
15
15
17
18
19
20
21
22
23
24
25
26
7
28
29
30
ESGET052 Total Alksznes N/A

%npa~designated Registry Number.

SOMOL.Z {B/200T)



1D - FORM T SVv-1 . EPA BRMPLE WO,
SEMIVOLATILE ORGANICS ANRILYSIS DATR SHREET
JD1NG
Lab Nams b4 BSCIENTITICZ, INC. Comtract PROBN3D
Lak Code: 24 Case No.,: 40457 Mod. Ref Mo 3DG No.: JDINZ
Matrix: {SOIL/SED/WATER! WATER Lal» Sample ID: 001229004
Sample wb/vol: 1000 (g/mi) mL L&l File ID: ©7307%7.D
Level: {(LOW/MEZD: LOW Extracticn: (Type) CONT
$ Meisture: Decanted: (Y/N} Date Received: La/oz/eoll
Concentrated Extract Velums: 1000 (ub; Date Extracted: pe/n7/2010
Injection Voluma: L.0 {uL) GPC Factor: 1.0 Date Analyzed: Ce/0a/2018
GPL Cleanup: (Y/M) ¥ pH: Diluticn Factor: 1.0
’ CONCENTRATICN UNITS:
CAS KO. COMPOITND (ug/L or ug/kg33¢i” O
100-52-7 Benzaldebhyde 5.0 U
108-55-2 Phenol 5.0 [
111-44-4 Bis (Z~chlorcethyllether b.0 G
BE~57~8 Z2-Chlorophensl 5.0 T
B5-45~7 Z2-Methvipnenc] 5.0 e
108-20-1 2,2 -0Oxybisil-chleoropropans) 5.0 T
SE-Ba-2 apetophenone 5.0 ¥
106-44-5. "a-Methviphencl 57 G
§21-64~7 N-Nitrosc-di-n-prepylamine 5.0 G
57-72-1 Hexzachloreethane 5.0 U
98-95-3 Nitrobenzene 5.0 U
T8-5G-1 Lsophorone 5.0 U
88-75-5 2-Nitrophenal 5.0 U
105-67-% 2, 4-Dimethylphanol 5.0 U
111-83~1 Bis (2-chloroethony 5.0 {
120-83-2 Z,4-Dichlorephencl 5.0 U
$i.20-3 Naphthalene 5.0 )
1GE-47T7-5 4-Chlicreaniline 5.0 u
§7-68-3 Hexachlorobutadiene 5.0 U
105-60-2 Caprolactam 5.0 U
EG_EQ—7 4~Chilore S-meLhylphensi 5.0 ]
91~57~6 2-Methyluoaphthaiane 5.0 U
TT-47+4 Hexachlercoyelopentadiens 5.0 4
EB-06-2 2,4, 6~-Trichlisrophenol 5.0 U
9b~-85-4 2,4, 5-Trichlicrophenol 5.0 U
GZ-hZ-4 1,1"-8iphenyl 5.0 U
S1l-5R-7 Z-Chlorenaphthalens 5.6 [§f
Be-T4-4 Z-Nitroaniline 10 W)
131~11-3 Dimethviphithals 5.0 8]
606~20-2 2, 0-Dinitroteluens 5,0 U
208~26-8 Acenaphthvlene 5.0 U
98--02-2 3-Nitroaniline 10 U
8§3-32-9 Acanaphihens 5.9 v

% g e
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1E - FORM I EV-Z EPA SAMPLE NO.

SEMIVOLATILE QORGANICS ANALYSIS DATA SHERT oINS
Lab Hame: A4 SCIENTIFIC, INC. Contract: EFWCEU3E
Zab Code: A4 Case No.: 40457 Mod. Red No.: 8DG Wo.: JDLNZ
Matrix: (SOTL/SED/WATLR! WATER Lalb Sample ID: COL126530-04
Sample wt/vol: 1060 {g/ml) mL Lak Tile ID: D7307.%
Level: [LOW/MED) LOK Extrazction: (Type) CONT
% Moilsture: Decanted; (Y/N} Date Received: 09/03/201C
Concentrated Extract Volume: 1060 {un) Date Extracted: 08/07 /2010
Injection Volume: 1.0 {uL} &PC Factor: 1.0 Date Analvzed: 48/08/2010
GPC Cleanup: {¥/N) N pH: Dilution Factor: 1.0
CONCENTRATION UNITSI:
CAS NO. COMBOUND {ug/L or wg/kging/L a
51-28-5 2, 4-Dinitrophenol . 16 U
i06-02-7 4~Nitrophenol 10 u
132-564-9 Dibenzofuran 5.0 U
121-14-2 2,4-Dinitrotoliuene 5.0 U
§4-66~2 " | Diethylphthalate 5.0 B
86737 Fluorene 5.0 U
70C05-72-3 4-Chlorephenyl-phenyviether 5.6 U
T00-01-5 4-Nitroaniline 10 U
334-32-1 4, 6-Dinitro~2-methylphenol g U
86-30-6 N-Kitrosodiphenylamine (1) 5.6 u
95-54-3 1,2,4,5~Tetrachlorcbenzene 5.C U
101-65-3 4-Bromephenyvl-phenvlether 5.0 U
138-74-1 Hexachlorobenzene 5.C U
1912-24-9 Atrazine 5.0 3]
87-86-5. Pentachlorophencl 10 U
85-01-8 Phenanthrens 5.0 y)
120-12-7 Enthracene 5.0 U
86-74~-8 Carbazole 5.0 U
84742 Di-n-butylphthalate 5.8 U
20644~ Tiuoranthene 5.0 9]
12%-00-0 Pyrens 5.0 [H
85-68~-7 Butylbernzylphthalate 5.0 G
91-84-1 3;3'-Dichlorobenzidine 5.0 U
55~55-3 Benzo (4] anthraosne 2.0 G
218-01~% - Chrysene 3.0 il
117-81-7 Bis (2-ethylhexzvl)phthalats 5.0 u
117-84-~0 Di-n-octyliphthalate 5.0 8]
205-94~2 Benzo (k) fluoranthene 5.0 U
287-68-% Benro (k) flucranthene 5.0 U
B(0-32-8 Benzo (&) pyrens 5.0 il
193~38-5 Indeno {1,2,3-cd) pyrenc 5.0 u
53-76~-3 Dibenzo {(a,h} anthracene 5.0 U
19%--24-2 Benzo (g,h,i] perylense 5.0 U
58-90-2 2,3,4,6-Tetrachlcrophencl 5.0 ]

*Cannot be separated from DRiphenvlamine

A2\
hefo
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1K -~ FORM I SV-TIC EPA SAMPLE NO.

CLE OREBANTCS ANALYSIS DATA SHEET

VTEN_ATI¥ELY IDENTIFIED COMDOUNDS JDING
Lab Name: A4 SCIENTITIC, INC. Contract: TPWOEC3E
Lab Code: 24 Case No.: 40457 Mod., Ref No.: SDG NC.; JRLNZ
Matrix: [SOIL/SED/WATER) WATER Lakb Sample ID: 001268004
Sample wht/vols 100 {g/mL) nk Lak File ID: D7307.D
‘Level: [TRRCE or LOW/MED) oW Extraction: {(Type): CONT
% Moisture: Dacanted: (Y/N) Date Redeived: 09/03/2010
Concentrated Extract Volume: 1000 (L} Date Extracted: 09/07/20C10
Injection Volume: 1.0 (ui) GPC Factor: 1.0 Date Analyzed: 08/08/2010
GPC Cleanup: (Y/N) N pH: bilution Factor: i.¢
CONCENTRATION UNITS: {ug/L or ug/kg) ug/ L
CAS HUMBER COMPOUND NAME BT EST. CONC. 0]
01 Unknown-01 {Z.53) 0.98 8.8 Jpd
0z ‘| Unkngwe~02 {2,53) 1.03 5.0 J
D3 Unknown-03 {2.53) 1,10 2.7 J
04 Unknown-04 {2,03) 1.15 8.9 JaE
0% )
06
G
08
0z
190
11
12
13
14
15
16
17
18
12
20
21
22
23
24
25
26
27
28
29
20
TS667562 Total Alkanas N/A

EpA~designated Registry Mumber.



15 -~ FORM 1 PEET LEPA SAMPLE NO.
PESTICIDE ORGAMICS ANARLYSTS DATA SHEET
JDLNZ
Lab Name: Ad SCIEWTIFIC, INC. Contract; BPWORD36
Lab Code: nd Case No.: 40457 Mod. Ref Ho.: 5DG Wo. JDIN2
Matrix: (SOIL/SED/BATZR] WATER Lab Sample ID: 001288C0-~02
Sample wh/vol: 1000 {g/mLl) L Lzb File Ip: C37875.D
% Meisture: Deganted: (Y/N} Date Recelved: 09/03/201C
Lxtraction: (Type) SEEF Date Extracted: 08/03/2010
Concentrated Extract vVolume; 10900 {ul) Date Analyzed: 0%/13/2010
Injection Volume: 1.C {ub} GPC Factor: Bilution Factox: 1.0
GPC Cleanup: (¥Y/N) N pH: Suliur Cleanup: [(Y/N) il
. CONCENTRATION UNITS:
Ho. OUND
CAS WO COME (0g/T. or ua/ke)ug/T ¢
319-84-6 alpha~-BHC £.030 U
319-85-7 beta-BHC 6.05C U
319-86~8 delta-BHC 0.050 U
58-85-9 gamma-BHC (Lindane) 0.050 T
T6~44-8 Aeptachlor 0.950 U
308-00-2 Aldrin 0.050 9]
1028-57-3 Heptachleor epoxide 0,050 1s)
952-98-8 Endesulfan I 0.050 i
H=57~1 Dieldrin 0.10 g
72-55-9 4,4'-DDE 2.10 u
T2~20-8 Endrin 0.10 4
33213-65-2 Endosulfan 11 G.10 U
72-54-8 4,4'-DDD 0.0 4
1031-07-8 fndosulfan sulfate .10 U
50~-28-2 £,4'-DDT 010 U
72-43~5 Methosvehlor 0.50 U
53494-70~5 Endrin ketone 0.10 .
7421-583~4 Endrin aldshvde 0.1 3]
5103~-71-8 alpha-Chlcordans 0.050 8]
5103-74-2 gapma-Chlordane 0.050 U
BOO1-35-2 Toxaphene 5.0 T
BREEON4LE

SOMOL.
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iG - FORM I FEST . EPA SAMPLE NO.
PEBTICIDE ORGANICS RNARIYSIS DATA SHERT

J0IN4
lab Hame: R4 SCIENTIFIC, INC. Contract; EPWOE030
Lab Code: Bé Case No.: 40487 Mod, Ref No.: SPE No.: JDINZ
Matrin; (S0IL/2ED/WATER} WATER Lab Bample ID: DOLZan0-03
Sample wit/vol: 1000 {g/ml} ml, habh File ID: CR7878.0
% Moigture: Decanted: (Y/H} Date Recelved: 08/03/2010
Extraction: [Type) aRpF Date Extracted: Ga/C2/2010
Concentrated EHxtract vVolume: 16000 (ul} Date Analyzed: 08/13/2010
Tnjection Volume: 1.0 {eL) GPC Factor: 1.0 Diluticon Factor: 1.0
GPC Cleanup: {¥/N) ¥  pH: : Sulfur Cleanup: [(Y/N) N
) J— ZONCENTRATION UKITS: -
CAS WO. CDMPguRD (ug/% or ug/¥g)ug/L o}
319840 | alpha«~RBHC 0.050 U
319857 beta~BHC 0,050 U
319-86-8 delta-BHC 0.050 g
58-88-8 gamma-BHC (Lindana} G.050 9]
76448 Eeptachlon G.030 8]
308-00-2 Rldrin 2.050 U
1024-57-3 Heptachlor epoxides 0.030 ]
954988 Endosulfan I 0.650 g
S0~57 1 Dieldrin G.10 U
12555 4,47 -DDE G.1D 5
72-20-8 Bngdrin ¢.10 G
33213658 Endosulfan II ‘0.10 4]
Vi-54£-8 4,410 . 0,10 !
1031-07-8 Endcesulfan sulfate 0.10 U
H50-25-3 4,47-0DT ] 0.10 o
72~-43-5 Methoxyohlor 0.50 U
534%4-70-5 Endrin ketone ' F.10 U
7421~583~4 Endrin aldshvde 0.10 U
5103-71-9 alpha~Chlordane 0.850 b3)
£103-74-2 gamna-Chlordane 0,350 G
8001-35-2 Toxaphene 5.0 u
A4 he
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1G5 -~ FOREM T PEZST FFPA SEMPLE RC.
FESTICIDE ORGANICS ANALYSIS DATA SHEET
JDAME
Lelb Hame: A4 SCIENTIFIC, INC, Contract: EPRCGE03E
Lab Code: ad Case No.: 40457 Mod. Ref NWo.: EDE Ho.: JD1NZ
Matrix: (SOIL/SKI/WATLR; WATER Lab Sample IO 0012640-04
Semple wt/vol: 1000 (g/m%) mL Lab File ID: ' C37R72.D
% Moisture: Decanted: {Y/N) Date Received: De/03/2010
Extraction: (Type) 3EPF Date Extracted: 08/03/2010
Concentrated Extract Voloms: 12000 {ul) Date Analvzed: Ce/l3/20t
Injection Voluma: 1.0 {uL} GPC Factor: 1.0 Diloption Farctor: 1.0
GPC Cleanup: (Y/W) ¥ pH: Sulfur Cleanup: {Y/N) M
CONCENTRATION UNITES:
Bg OMESUID X
CAS NO. coMEIUH tag/L or ug/kglug/L Q
319-84-6 alpha~-BHC G.03C U
31.9-85-7 beta-BHC 0.050 u
319-86-8 delta~BHC 0,050 U
5B-8%-8 gamma~RBHC {Lindane) 0.050 U
ToH-dd-B Heptachlor 0.050 U
305-00-2 Aldrin 0.050 G
1024-57-3 Heptachlcr epoxids 0.050 U
85%-98-8 Endosulfan I 3.050 G
60-57-1 Diselidrin G.10 )
72-55-% 4,4'-DDE .10 g
72-20-8 Endrin 0.10 )
33213-65-9 Endosulfan TT 0.10 U
TZ2-54-8 4,4'"-DoDn 0.10 U
1031~07-8 fndosulfan sulfate 0.10 4l
50~-29-3 4,4'-DDT 0.310 U
12-43-5 Methoxychicr .50 J
53484-T70-5 Endrin ketone 0.10 9)
T421-83-4 Endrin aldehyde 0,10 i)
5103-71-9 alpha~Chlordans 0.0ED u
R103-74-2 gamma-Chloxdane G.050 il
§001L-35-2 Toxaphene 5.0 U

7

2
e
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18 - FORM I ARD EBA ZRMELE NGO,
AROULOR CREANICE ANALYSIS DATE SHEET

JDIN3
Lab Nanme: A4 BCTERTIFIC, INC Contract: BPHELIEE
Lab Code: Ad Case No L0457 Mod. Ref Ro.: SDG No.: JDINZ
Matrix: (SOIL/SED/WATER) WATZR Lab Semple ID: 001268002
Sample wi/vol: 1000 {g/mL) mL Labk File ID: FZ22562.0
% Molsturs: Cecanted:! (Y/HN} Date Received: 39/03/2010
Extraction: {Typel . SRPF Date Extracted: DO/DR/2000
Concentrated Extract Volume: 10000 (ul) date Analyzed: 08/713/201¢
Tnjection volume: 1.9 {uli) GPC Factor 1.6 Dilution Facioxr: 1.¢
GPC Cleanup: {Y/N} N pH: Suplfur Cleanup: (Y/N) it
ACTID Cleanup: {Y/N) Y

CONTENTRATTON TNTTS:
CAS NG. COMPOIIND ug/]cr ugi:g} ;ﬁ 0
12674-11-2 RRIC16 1.0 U
11204-28-2 AR1271 1.0 v
11L41-16-5 ARL232 1.0 G
52465219 AR1242 1.0 T
12672-29-6 AR1Z4E 1.0 U
11097-69-1 AR1254 1.0 U
11086-82-5 AR1Z60 1.0 U
37324-23-5 AR1262 1.0 u
11100-14-4 AR1268 1.0 u

BOME1,Z (B/2007)



iH ~ FORM I ARO EPA SRMPLE NO.
ABQULOR ORGANICS RNALYSIZ DATA SHEET )

N4
Lab Name: Ad BCIENTIIIC, INC. Contract: ZPWOSDES
Lab Code: 24 Case No.: 40457 Mod. Ref No.: BDG No.: SN2
Matrix: {(S0TIL/SED/WETEIR) WATER Lab Sample ID: G012680-03
Samsle wt/vol: 1000 {¢/mL)  mL Zab PFile ID: " FZ2565.D
% Meisture: Deganted: (Y/N) Date Recsived: 0g/03/2010
Extraction: {Type} SEPF Date Extracted: 08/03/2010
Concentrated Extract Volume: 10000 {uL) Date Analvzed: 00/13/251C
Injection Volume: 1.0 {uLy GRC Factor: 1.0 Dilution Factor: 1.0
GPC Cleanup: {Y/N} i phH: suifur Cleanup: [Y/N} N
ACID Cleanup: {Y/N} ¥
CONCENTEATION UNITS:
LS . COMPOUH
CAS NO OMESURD ug/L or ug/kg) ug/L @
12674-11-2 ARLULEG i.C u
11104-28-2 ARLZZY 1.0 u
113141-16-5 ARLZZZ 1.4 U
53469-21-9 AR124%2 1.0 U
12672-2%-6 AR1248 1. Y]
11097-65-1 AR1254 1.0 i}
11086-82-5 ARLIZEO 1.0 u
37324-23-5 BRIZ2EZ 1.0 i)
11100-14-4 BR126E 1.0 U

£
Hiafie
ERFTENESS

SOMOL.2 (8/2007)



1H - FCRM I ARD EXE SAMPLE NO.

ARCCLOR ORGANIZE ANALYEIS DATA 35HEFRT
JoIRS
Lab Name: R4 SCIENTI Contract: EPWOBN3E
Lab Code: A4 Cage No.: 40457 Mod. Ref No.: SDG No.: Joiwz
Matriz: (SCIL/BED/WATER) WATER Lab B3zmple ID; co12650~04
Sample wt/vol: 1060 {g/mL} L Lak File ID: FZ2566.D
% Moistura: Decanted: (Y/N) . Date Regceived: 09/03/2030
Extraction: (Type) SEPF Date Extracted: 08/03/2010
Conrentrated Extrant volums: OLL0 {uin Date Analyzed: 09/13/2010
Tndection Volume: 1.0 {uL) GEPC Factor: 1.0 Dilution Facitor: 1.0
GPC Cleanup: (Y/N) N DE: Sulfur Cleamup: {Y/N) N
ACTID Cleanup: (Y/N) ¥
CONCERTRATION UNITS:
o) COMPOUIND
CAS HO. g/ or wy/kg) ug/L ¢
12674-11-2 AR101E 1.0 Y
11104-28-2 BRR1221 1.6 U
11141~16~5 AR123Z 1.0 U
£3469-21~9 AR1Z4Z 1.0 U
12672-28~5 BR1Z248B 1.0 U
11097-59-1 AR1Z254 1.0 U
1105%6-82~5 ARLIZ6D 1.0 u
37324-23~3 AR1262 1.0 1
1:1066-14~4 AR1268 3 1.0 T

=N

n/is /o
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ecology and environment, inc.

International Specialists in the Environment

&J 720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206) 624-9537, Fax: (206) 621-9332

MEMORANDUM
DATE: ~ October 13, 2010
TO: Jeff Fetiers, START-3 Project Manager, E & E, Seattle, Washington
FROM: Mark Woodke, START-3 Chemist, E & E, Seaitle, Washingion 7%""‘/
SUBI | Data Summary Check,

South Tacoma Seep Site, Tacoma, Washington
REF: TDD: 10-05-0004 PAN: 002233.0569.0181

The data summary check of 3 water samples collected from the South Tacoma Channel Seep site
located in Tacoma, Washington, has been completed. Total elements (ICP-MS and CVAA) analyses were
performed by A4 Scientific, The Woodlands, Texas. -

~The samples were numbered: ~ MIDIN3 MIDIN4 ~ MID IN5

No discrepancies were noted. Sample results originally qualified as “Q” by the primary data
reviewer were changed to “JQ” by the secondary reviewer to indicate that the results were estimated below
the contract required quantitation limit. Sample results originally quzlified as “UJ” by the primary data
reviewer to indicate that the sample quantitation limit was estimated due to initial calibration standards
outside the + 30% difference window were qualified “UJK” by the secondary reviewer to indicate that the
sample quantitation limit was estimated with an woknown bias.

recycled paper



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGICN 10

Y
£ . 1200 Sixth Avenue, Suite 900
‘-%_ YT Seattie, WA 98101-3140

%y
", PRoT?—é\
October 5, 2010

Reply To

Attn, Of: OEA-095

MEMORANDUM

SUBJECT:  Data Validation Report for Metals Analysis of Water Samples Collected for the South‘
- Tacoma Seep Site Inspection - Case 40457, SDG: MIDIN3

FROM: Donald Matheny, Chemist == -
USEPA R10, OEA, Environmental Services Unit

TO: Brandon Perkins, Site Assessment Manager
Office of Environmental Clean-up, USEPA R10 (ECL-112)

cC: Renee Nordeen, Ecology & Environment

The quality assurance (QA) review of the analytical data generated from the analysis of three (3) water
samples collected from the above referenced site has been completed. Thcsc samples were analyzed for
total metals by A4 Scientific, located in the Woodlands, Texas.

All sample analyses were evaluated following EPA’s Stage 4 Data Validation Electromc/Manual Process
(S4VEM). The validation was conducted according to the Quality Control Specifications outlined in the
Sampling & Quality Assurance Project Plan for the South Tacoma Channel Seep (July, 2010), the
specifications of the EPA Contract Laboratory Program’s (CLP) Statement of Work (SOW) for Multi-
Media, Multi-Concentration Inorganic Analyses (ISM01.2), the Contract Laboratory Program’s National
Functional Guidelines for Inorganic Data Review, and the Guidance for Labeling Externally Validated
Laboratory Analytical Data for Superfund Use (EPA-540-R08-005). Some data may be qualified using
the reviewer’s professional judgment. The conclusions presented herein are based on the information
provided for the review.

A summary of samples evaluated in this validation report and the pertinent dates for sample collection,
sample receipt at the laboratory, extraction and analyses is attached along with the validated data.

I. QUALITY CONTROL RESULTS SUMMARY

" Quality Control Test Result Ranges Outliers? Evaluation Criteria
LCS (blank spike) 88-111% N 70 - 30%; (Ag, Sb 50 - 150%)
Blanks ‘Within criteria Y* Non-detect or <10% of Sample
Sample Duplicate (MIDIN3) + CRQL N < 20% RPD or + CRQL
Matrix Spike (MIDIN3) 89 - 111% Y* 75-125%

Serial Dilution (MJD1N3) <1% ' N ' < 10%-

*Sée the “Data Qualifications” section below for excursions and qualification of affected data.




Data Validation Report- Metals Analyses
South Tacoma Seep SI, Case 40457, SDG MID1N3

II. DATA QUALIFICATIONS
Summary of Validation Qualifiers Applied

After the manual and electronic data review, the following data qualifications were applied:

S e eronry, I0P AN b
The followmg samples have analyta results greater than or equal to MDLs but less than CRQLs. The
associated CCR analyte tesults are greater than or equal to MDILs but less than or eqoal to CRQLS.
Detected analytes are qualified U. Non-detecied a.na]ytes are not qualified. Sarople results are elevated
at CRQLs.

. IMercury - All Samples
Iron - MIDIN5

NDO4

The following samples have results greater than or equal to MDLs but less than CRQLs.- Detected
analytes are qualified (), .

* | Potassium - All Samples
Manganese - MIDIN3

The following ICP-AES samples are associated with initial calibration standards that have analyte %D
outside -30 to 30% window. Non-detected analytes are qualified UL

Copper - All Samples

The following Matrix Spike samples have percent recoveries in the range of 30-74% and post-digestion
NGI11 spike samples have percent recoveries greater than or equal to 75% (not required for Ag). Non-
detected analytes are qualified UTL. Values may be biased low.

Silver - All Samples

j)ata Qualifiers

The following is a list of validation quahﬁers apphed to the sample result(s) when needed to indicate associated -
out-of-control QA/QC results.

Data Qualifiers '
U The material was analyzed for, but was not detected above the level of the associated valué. The associated
value is either the sample quantitation limit or the sample detection limit.
J The associated value is an estimated quantity. ' : —|
ur The analyte was analyzed for, but was not detected. The associated value is an estimate and may be

inaccurate or imprecise.

R | The data are unnsable. The analyte may or may not be present in the sample.
Project Specific Data Qualifiers

Low bias.
High bias.
Unknown Bias.

oW e

Detected concentration is below the method reporting limit / Contract Required Quantitation Limit, but is
above the method detection limit.




I SAMPLE INDEX

_ South Tacoma Seep SI, Case 40457, SDG MID1IN3

Data Validation Report- Metals Analyses

MJDINB

MIDIN3

Water | 09/01/2010 | 09/03/2010 ; 09/20/2010 | 09/21-23 /2010 09/14/2010 09/14/2010
MIDIN4 : Water | 09/01/2010 | 09/03/2010 | 09/20/2010 ; 09/21-23 /2010 09/14/2010 09/14/2010
Water § 09/01/2010 | 09/03/2010 | 09/20/2010 | 09/21-23 /2010 09/14/2010

09/14/2010




Case No: 40457 Contract: EPW00035 - SDG No: MIDIN3 Lab Code; . Ad

Sample Number: MIDIN3 Method: ICP_ATS Matrix: Water MA Number:  DEFAULT
Sample Location; SPOIGW pH: ‘ 1.5 ’ Sample Date: 09012010 : Sample Time:  '09:40:00
% Moisture : ‘ % Solids:

Analyte Name Resutlt Units Dilution Factor L%b Fla Validation Reportable Validation Level
Aluminum 200 ug/L 1 \!N ' U Yes SAVEM
Antimony 60.0 ug/L 1 \J U Yes SAVEM

Aresnic 10.0 ug/L 1 u U Yes S4VEM
Barium T 200 ug/L 1 U o) Yes S4VEM

. Beryllium .50 agll 1 T U Yes S4VEM
Cadmium 5.0 ug/L 1 Ui u Yes - B4VEM
Calcium 22200 7 ug/L 1 Yes 7 S4VEM
Chrominm 10.0 ug/L 1 u U Yes S4VEM
Cobalt 50.0 ug/L 1 u 8) : Yes S4VEM
Copper 25.0 gl 1 U u K Yes S4VEM
Tron 100 - ug/L 1 8] 8] Yes . S4VEM
Lead 10.0 v/l a1 U U Yes S4VEM
Magnesinm 19200 ug/L 1 Yes S4VEM
Manganese 15.0 g/l 1 _ U U ' Yes S4VEM
Nickel 40.0 ug/L 1 1 1 U Yes - B4VEM
Potassium 2680 ug/L 1 i) :ﬁ' Yes S4VEM
Seleninm 35.0 ug/L 1. U Yes SAVEM
Silver 10.0 ug/L 1 U;k UL Yes  S4VEM
Sodium 9450 ug/L 1 '  Yes S4VEM
Thallinm 250 ug/L 1 _ U Yes S4VEM
Vanadium 50.0 ug/L 1 # U Yes ~ S4VEM
Zine 60.0 ug/L. 1 b u Yes S4VEM

\ | /Ql)\ {A“

\0
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Case No: 40457 Conitract: EPW09035 8DG No: MIDIN3 Lab Code; A4
Sample Number: MIDIN3 Method: Hp Matrix: ‘Water MA Number:  DEFAULT
Sample Location:  SPO1GW pH: 1.5 Sample Date: 09012010 Sample Time:  09:40:00
% Moisture : % Solids :
Analyte Name Result Units Dilution Factor Lal‘ Flag Validation Reportable Validation Level
Mercury 0.20 ug/L ‘ 1 \ U Yes S4VEM
Y&kf
\D
£
?"A,ﬁ
\0
‘Page 3
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Case No: 40457 Conttact; EPW09035 SDGNo: . MIDIN3 Lab Code: Ad

Sample Number:  MIDIN4 Method: ICP_AES Matrix; ‘Water MA Number:  DEFAULT
Sample Location:  SPO2GW pH: 1 Sample Date: 09012010 Semple Time:  10:15:00
% Moisture : % Solids:

Analyte Name Result Unlts * Dilution Factor Lab1FIag Validation Reportable Validation‘ Level .
Alumirmm 200 vg/L 1 UN U Yes S4VEM
Amntimony 60.0 ug/L 1 [T U Yes S4VEM
" Arsenic 10.0 ug/L 1 1 U Yes SAVEM

Barium 200 ug/L 1 [J o Yes S4VEM
Beryllium 5.0 ug/L 1 [7 U Yes SAVEM
Cadminm 5.0 ug/L 1 [T U Yer S4VEM

Calcium 18500 ug/L 1 Yes S4VEM
Chromium 10.0 ng/L 1 ¥ U Yes S4VEM

Cobalt 50.0 ug/L 1 o u Yes ‘SAVEM

Copper 25.0 ug/L 1 1 w K Yes SAVEM |

Iron 100 ug/L 1 U u Yes S4VEM
Lead 100 | - ugl’ 1 U U Yes SAVEM
Magnesivm 18200 ug/L 1 Yes B4VEM
Manpanese 15.0 ug/L 1 U u Yes SAVEM

Nickel 40.0 ng/L 1 U Yes S4VEM
Potassium 2520 ug/L 1 JQ Yes S4VEM
Selenfum 35.0 ug/L 1 T u Yes S4VEM

Silver 10.0 ug/L 1 UN- UIL Yes S4VEM

Sedinm 8000 ug/L 1 Yes S4VEM
Thallium 25.0 ug/L 1 w U Yes  SAVEM
Vanadium 50.0 ug/L 1 L u Yes S4VEM

Zinc 60.0 ug/L 1 U u Yes S4VEM
\

Page 10
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Case No; 40457 Contract; EPW09035 8DG No: MIDIN3 Lab Code; Ad )
Sample Number:  MIDING’ Method:  Hg Matrix: Water MA Number: = DEFAULT
Sample Location:  SPO2GW pH: 1.5 Sample Date: 09012010 Sample Time:  10:15:00
% Moisture % Solids :
Analyte Name Resuit Units Dilution Factor L‘é\b Flag Validation Reportable Validation Level
Mescury 020 g/ 1 " U Yes SAVEM
ﬁ\\w
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Case No: 40457 Contract: EPW09035 8DG No: MIDIN3 Lab Code: A4

Semple Number:  MIDIN3 . Method: ICP_AES Mat'nx Water MA Number:  DEFAULT
Semple Location; SPO3GW pH: 1.5 Sample Dete: 09012010 Sample Time:  11:27:00
% Moisture : % Bolids:

Analyte Name - Result Units Dilution Factor Laﬂf Flag Validation Reportable Validation Level
Alumimum 200 ug/L 1 N v Yes S4VEM
Antimony 60.0 nglL 1 v U Yes SEVEM

Argenic 10.0 ! g/l 1 TJF u Yes S4VEM
Barium - 200 - gL 1 g U Yes B4VEM
Beryllium 5.0 ug/L 1 s U Yes S4VEM |
Cadmium 5.0 ug/L 1 U 13} Yes S4VEM
Calcium 25000 ug/L 1 ) Yes S4VEM
Chromium 10.0 ug/L 1 18) U Yes S4VEM
Cobalt 50,0 ug/L 1 u - Yes S4VEM
Copper 25.0 ug/l 1 U ur K Yes S4VEM
Tron 100 ugL 1 7 v Yes S4VEM
Lead " 100 gl Y U U . Yes S4VEM .
Magnesium 18000 ug/L 1 . Yes S4AVEM
Manganese 13.0‘ ug/L ‘ 1 .‘i j'({ . Yes S4VEM
Nickel 400 ug/L 1 ng U " Yes S4VEM
Potassium 2750 ug/L. 1 o o Yes S4VEM
Selenium 35.0 ug/L 1 [T U Yes S4VEM
Silver 10.0 g/l 1 uN UL Yes S4VEM
Sodium 11100 gL e \  Yes SAVEM
Thallium 250 ug/l 1 o U © Yes S4VEM
Vanadium 50.0 wg/L ! Ul u Yes S4VEM
Zinc 60.0 ug/L 1 ul U Yes S4VEM

TWN

7
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Case No; 40457 Contract: EPW05035 SDG No: MIDIN3 Lab Code: Ad
Sample Number: MIDIN3 Method: Hg Matrix; ‘Water MA Number;  DEFAULT
Sample Location:  SPO3IGW pH: 1.5 Sample Date; 09012010 Sample Time:  11:27:00
% Moisture : % Solids:
Analyte Name Result " Units Dilution Factor La'? Flag | Validation Reportahle Validation Level
Mercury 0.20 ug/L 1 \J U Yes S4VEM
{m\h./
' U
4‘}\ gf\
\©°
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